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My Loud, —Perceivinp; the iiiteiise. interest taken by the 
Goveriniveiit in India, and at lioine, in the advancement of the 
Agriculture of India, particularly the principal objects of tro¬ 
pical Agriculture, and more especially Cotton; I have taken 
the liberty of addre.ssing your Lordship, in furtherance of those 
philanthropic views, conceiving that I possess practical in¬ 
formation, that may be of essential .service to the success of 
the experiments and elForts now in progress. Being a mem¬ 
ber of the Agricultural and Horticultural Society of India, I 
had intended sub'mitting some observations to that body, but 
being aware, that the @o\ ernment have taken u])on itself the 
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reijanliMj iia- ijrovAh, rarictics, culture, 
cronsiun, and product/rencss of the differetii kinds of Cotton 
known in. ronmierce; with suggestions, us to the means of 
turning our knowledge of these, to the best possible advan¬ 
tage in, India. 

From J. V. Thompson’, Esq. M. D. F. L. S. Dephty 
I.vspector-Ge.neual ok Hospitals at Sydney, oa- 
tet) Sydney, ArorsT 24tii, 1841. 

To the Right lio/dble the Earl of Auckland, Governor General 

of India- 

[Pro'sentcO to the Society, by the liirl of Aueklatul.] 

My Lord, —Fcrceiviiic; tlip intense interest taken by the 
Government in India, and at home, in the advancement of the 
Agriculture of India, particularly the principal objects of tro¬ 
pical Agriculture, and mort! especially Cotton; I have taken ' 
the liberty of addressing your Lordship, in furtlierancc of those 
philanthropic views, conceiving that 1 pos.scss practical in¬ 
formation, that may be of essential seiwice to the success of 
the experiments and efforts now in progress. Being a mem¬ 
ber of the Agricultural and Horticultural Society of India, I 
had intended submitting some observations to that body, but 
beine aware, that the Government ha\ e taken upon itself the 
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conducfrof the present efforts to.extend and improve the Cot¬ 
ton culture, I judged that it would be better to submit these 
observations direct to the Government. 

Your Lordship is no doubt aware, of the vast extent and 
importance of the Cotton trade in all its branches; which, ac¬ 
cording to the American Almanack of 1837, gives to England, 
manufactures comparafeively valued at two-thirds of all her 
public revenues, and nearly equal to all her exports of other 
articles—giving employment ’in the United Kingdom to 
200,000 persons.^ Your Lordship is further informed of the 
disproportionate share the Americans enjoy, of the importations 
of the raw material, viz. in 1835, for example, 703,199 bales; 
while India only supplied 117,1K)5, being a balance in favor of 
America of 645,234 bales. As an American war is by no means 
an unlikely contingency, an almost total stop must in that case 
be put to this branch of industry, and of revenue; and, as the 
stock on hand is never more than sufficient to supply the con¬ 
sumption for above three or four months, the distress and em¬ 
barrassment that would necessarily ensue, if c<>ntinuous for any 
lime, would go near to protluce a national bankruptcy : it is 
therefore the interest of Government and of all persons con¬ 
nected with this tradi!, in ever so remote a degree, to assist in 
every plan, that has for its object, the transferring of this vast 
and lucrative trade in Raw Cotton, to our owm possessions. 

In looking around, 1 can see no field so promising as India, 
where a very inferior Cotton has been pretty extensivelj'sown, 
, and largely cultivated, but not in proportion to the abundance 
of land capable of producing one or other of the varieties of a 
superior Cotton, and of the abundance of cheap labour. 

That the natives of India should have continued to culti¬ 
vate 'so insignificant a plant, and inferior' a Cotton, is some¬ 
what paradoxical, as all the varieties of the Gossypium her- 
baceum of Dr. Roxburgh,* or Indian Cqj;tons, are puny. 

See specimen of cotton and pods herewith sent. 
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unproductive, and require gj-eat labour to separate the wool 
from the seeds, which is short and in»general not remarkable 
for its fineness, and hence it carries the lowest price of all 
the Cottons of commerce. 

The efforts fhat have hitlierto been made to assist the Na¬ 
tives to cultivate ’a superior Cotton, more productive and 
valuable, appear to me to have been trifling, in projtortion 
the great importance of the object, those at present in pro¬ 
gress being perhaps the best concerted and comprehensive 
that have been made. They are however, I fear, still too li¬ 
mited and imperfect to promise the success that could be 
wished. I would by no means stop at the introduction of a 
more productive Cotton, as the Upland Georgia*, which only 
yields a remunerating jirice, a little above the Cottons of In¬ 
dia, but 1 conceive that efforts ought to be directed to pro¬ 
duce a Jontj stapled Cotton of various quality, separating easi¬ 
ly from the seeds, which would undoubtedly supersede the 
short stajiled Cottons of India and America, and which can 
•scarcely be made useful in our manufactories without a duo 
admixture of some long stapled Cotton. Many of these ('ot- 
1 , 0 ns, while they are equally productive, arc double the price 
of the Indian, and a third more than the best Georgia. 

In making a proper selection however, it would be impro¬ 
per to be guided by the price alone, as there are peculiar 
characters and circumstances, which experience alone is capa¬ 
ble of pointing out. These are partly to be ascribed <;o the 
plant, and partly to the climate. I regret to say that we ai\- 
very deficient in information upon this subject, and planters 
have knomi, and arc alone capable of communicating, a know¬ 
ledge of the peculiarities of the varieties, indtivated in their 
own locality, which generally, as in America, consists of two 
or three at mosi. 


Sec sample of pod. 
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From the observations I have been enabled to make in the 
course of my service in Various colonies, and having had, this 
present season, upwards of thirty varieties of Cotton under 
culture in a very small way, I have discovered, what, by a 
wrong choice, might involve a planter in difficulties, and 
might lead to such disappointment in a Native of India, as 
would gi^e him a distaste for any further experiments. This 
I must entreat your Lordship’s patience to explain. The cul¬ 
tivated varieties of Cotton, I find, may be divided into two 
classes, viz. early and late kinds; this precocity or tardiness 
being inherent in the particular variety, and derived from a 
peculiarity hitherto unnoticed, and which it will not be difficult 
to cxphiin. It may be observed, that all the varieties have a 
natural tendency to produce a central main stem, furnished 
with a leaf at intervals of a few inches; in the axillae of each 
leaf-stalk reside a pair of germs or buds, placed in the same 
plane or side by side; one of these germs is destined to pro¬ 
duce flowers only, the other only branches. In the early 
kinds, the former or flowering branches alone are developed, 
while the late kinds expend their force exclusively in the pro¬ 
duction of multiplying branches. This peculiarity must for 
ever unfit these late kinds for a cold climatt', such as Northern 
India, North America, Europe or the settled parts of Aus¬ 
tralia : as just when the plants begin to devclope their secon¬ 
dary flowering branches, which they do first tow ards the sum¬ 
mits <of the main stem and multiplying branches, the cold 
peason comes to check them, so that they rarely ripen a single 
pod; andifthe temperature falls much below 76®F. the greater 
number of these varieties are killed down to the very ground, or 
entirely destroyed. Should the climate prove sufficiently mild, 
or the plant so hardy as to withstand the effect of the cold 
season, it may be expected that tliesc late kinds would by the 
advance they have already made, yield an early crop of Cotton, 
the second season. When these kinds are planted in a hot 
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Climate, to which alone theji appear to be adapted, they may 
yield a comparatively small crop wtthin the first twelve 
months. It is very important therefore to become acquaint¬ 
ed with these late kinds, and to avoid the cultivation of them 
altogether, when it is an object of the planter, to secure a 
good and certain crop within, the first year. 

The kinds I have discovered as belofiging to this chW are-» 

1. The kidnej'-seeded or Brazilian cottons. 

2. The vine-leaved cotton from St. Helena*. 

3. The maple-leaved cottons, viz. 

The Seychelles. 

The Mangrole. 

4. Dacca, and the other varieties of Dr. Uoxliurgh's (los- 
sypium llerbaceuin. 

fi. Some varieties of Bourbon. 

The kinds of the class, udiich my knowdedge and experi¬ 
ence point out as the best, and least likely to disajijioint the 
expectations of Government, are— 

1. The ordinary Sea Islaudf ; the seed sold in America at 
the rate »f a dollar for forty bushels. 

2. Select Sea Island. 

3. Extra-fine in small quantitj’. 

4. Bourbon (if to be got,) ordiiiaryl, and fine (not the 
Hourhon of India which Dr. Roxburgh says is thcGossypium 
Barbadensc.) 

5. West Indian, perhaps inclusive of Demcrara. ' 

(). Egyptian Maho, and other early varieties of Egyptian., 

To these may probably be added some of the varieties of 
Burmese or Siamese cottons as reported to have been brought 
by Dr. Wallich from the coast of Martaban to the India House, 
and as cultivated also in the interior, according to Colonel 
Symes and Major Burney, and which, from the facts they 


♦ See <if leaf. trample herewith. 


^ Sample herewith. 
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have coHimundcated, may be inftyred to be an early kind, with 
a lonpf fine staple, easily separated fi'om the seeds. 

Under this conviction, I would beg leave respectfully to urge 
3 Tmr Lordship, most strongly to take measures to procure a 
very ample stock,against next season,of Burmese Cotton seed, 
(enough to freight a vessel) from Chagaing-or Lettshoung-yoo 
iiear Ava, the chief emporiums of Cotton on the Irawaddy, 
as it is to be had in unlimited quantity, at an exccetlingly tri¬ 
fling cost. At the same time I would recommend some seed 
to be procured of a foreign variety of Cotton, cultivated to 
some extent, according to Major Burney, by the inhabitants 
of Taroup-Myo*, a place on the Irawaddy a little below Yanda- 
boo. This Cotton is designated by the Natives Themban- 
Wa or ship Cotton; it is to be observed however, they call the 
Pernambuco Cotton by the same name, of whicdi tluy ap])car 
tdone to have a few plants, but the seeds of the Pernambuco 
arc very easily distinguishe<l, by thi'ir adhering together in 
lengthened groups, or more ])rccisely in conical masses of from 
about 7 to 9 seeds. 

I have to apologize to your Lordship for this hurried and 
imperfect sketch, as I find I must eonchulc to save the pre¬ 
sent opportunity, in order that so much of my experience 
may accompany a ho.x of samples alrcadjf shipped on hoard 
the Herald. Shoidd the vessel not sail for a day longer, 1 
slndl be enabled to continue the subject, and to bring it to a 
more complete and satisfactory conclusion. 

In the mean time, I should be most happy to eo-o])erate in 
any way in the siiecess of the experiments now in progress, 
by receiving and multiplying the most desirable varieties of 
long stapled Cottons, and returning the produce in seed, 
should any stock remain on hand of the late importations, as 


* S4!c Transarlions uf the Ag:ricuUural unU HiirtiriiUur4l Suricty of Imliii, Vot, 
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tlicso might be sown A«’e a» late as ChristmaSj or fiy being 
entiTistcd with a commission to obtain Bourbon or Sea Island 
seed, for which the trade here olfers many facilities* 

Sydney, Auymt '2bth, 1841. 

My Loud, —In continuation of my^ communicatiqji of yes¬ 
terday, I beg to say, that the point next in importance to the 
choice of the kind of Cotton, ^is climate; for as all the vari¬ 
eties are natives of warm climates, even the hardiest of them 
can only be got to grow, so as to produce a remunerating 
crop within a belt limited to the 40° of northern, and 30® 
of southern latitude, these appear to be about the extreme 
limits at the level of the sea; elevation as it lowers the tem¬ 
perature according to known laws, wilf of course reduce their 
limits considerably in a mountainous country, and render ne¬ 
cessary, that this sliould be determined with some degree of 
precision, before engaging in a .culture that might prove 
abortive, from the temperature proving to be below the re- 
<|uired standard. 

As a general rule it may lie stated : 

1st. That none but the early kinds can be successfully cul¬ 
tivated in extra-tropical countries, or at elevations in which 
the temiierature does not permit a contmuom vegetation of 
nine months ; or, in other words, where the temperature is 
not steadily at or above 70“ of Fahrenheit’s thermometer, 
during the above perioth 

2nd. In tropical countries every variety of Cotton may be* 
cultivated, unless at great elevations, and may be advantage¬ 
ously made a perennial crop. 

The third point to be considered m cultivating Cotton is 
the soil, and my experience enables me to say, that the greater 
number of the varieties, may be cultivated in soils too poor 
and scanty to jM-oduce a crop of almost any other plants ; as 
with the e.xccption of* meagre dry land, stiff clay, or boggy 
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ground, Ut adapts itself to everj'»description of soil. I have 
seen it luxuriating in almost pure sand, and amongst the al¬ 
most bare vulcanic rocks find stones of the Mauritius. 

Should the prejudices of the Natives, cause them to reject 
the cultivation of a plant with a new face, and so different 
.from what they have been accustomed to ;*it has appeared to 
me that Ihis difficulty irtay be obviated (should it present itself) 
by crossing the native varieties, with Cottons posseted of 
greater productiveness, longer staple, and easier separation of 
the seeds, as I think that I have discovered in my experiments 
conducted with this view, that the plant receiving impregna¬ 
tion affords a progeny, still partaking more of the appearance 
of the mother, while the principal change is effi'cted in the 
pod, seed, and Cotton, 

Having experimented in crossing to a very great extent 
this season, I could have sent your Lordship some of the re¬ 
sulting seed, but sensible that it is now too late for India, 1 
shall sow it in a few weeks time, and communicfite the result 
in a future paper. As illustrative of wh:it is above stated on 
this subject, I have sent a siimple of a much improved crop 
of Georgia with Maltese Brown, which I designate Georgiii- 
tinta, and forms a Nankeen Cotton, which separ.-ites more 
easily from the seed than Georgia, and is converted into a 
long-stapled wool of superior quality. While the plant is to all 
appearance unchanged. To show that the tint is not inhe¬ 
rent, but capable of being discharged’by bleaching, I have en¬ 
closed a small sample so treated, which has become beauti¬ 
fully white, without having been injured in staple. 

I hav'e also sent some sanijiles of a new Cotton* of very 
superior quality, but mostly tinted, together with small bleach¬ 
ed samples of the same, to show that these tints are readily 
discharged, but with danger to the strength of the staple, if 
not cautiously conducted, as these samples e.xemplify. 

• Sirica and Persica.* 
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Sydney, August ^th, f841'. 

My LobDj —T^e vessel about to sail for Calcutta having 
been delayed, enables me to send, in addition to my former 
communication, four small packages of piy crosses of Cottons, 
the produce of this last season. The improvement that may 
have been effected,'must be left to be ascertained by careful 
cultivation. I have no doubt but they have received impregna-* 
tion in various degrees, and it would therefore be desirable to 
avoid distributing them, until fhe character of each individual 
plant has been ascertained. Every seed of Jhese I consider 
invaluable, from the pains that has been taken with them in 
this untoward climate, and from their having for object the 
improvement of the Indian and the Upland Georgia Cotton, 
the culture of which appears to be so. much advocated by 
many members of the Agricultural and Horticultural Society. 

I have altogether, the result of my experiments in crossing, 
this season about tliirty different kinds, and I think it 
may prove interesting to your Lordship, and useful to others 
wishing to tread in my steps, to be acquainted with the mode 
I have pursued in effecting the requisite impregnation. 

I was naturally conducted to this mode of obtaining im¬ 
proved Cottons, by observing the facility or rather aptitude 
with which the Bourbon Cotton received impregnation, without 
artificial assistance j as, having been introduced by Mr. Mayo, 
together with many other kinds, about seven or eight years 
ago, it has now run into as many distinct varieties as it. has 
been years in the colony! 

My plan, systematically conducted during the past season, 
has been to sow an open drill of the superior kind, at five feet 
from plant to plant, and a drill, on each side of it, of the kind 
to be improved. As these came into ftower daily, I went 
over the two outer drills, cutting entirely away the stamina 
with a pair of Surgeon’s crooked scissors, observing to hold the 
opened flower steadily with the left hand, and using the scissors 
with the elbow or bend tutwards; in this way it is easy to sec 
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clearly clown to the bottom of the drill and avoid injuring the 
stigmas. In most Cottons the stamina si^nd out from the 
central column so freely that it is very easy to cut them away; 
in the East India Cotton it is more difficult, from the stamina 
being so short and clo.se set. In these, however, and in the Sea 
Island Cotton they arc arranged in five longitudinal rows, and 
•may generally be entirely removed by five distinct clippings; 
if any still remain, they must be taken away by the point of 
the scissors. In all the kinds, except the Indian, the stamina 
never require to,be blown out of the flower from its erect posi¬ 
tion ; but in the Indian, all that is requisite, is to let the flower 
drop into its original pendant position, and to tap it gently 
with the fingers. As the pollen of all tlie malvaccous plants 
is globular and hairy^ and apt to adhere to the stigma, it is 
better finally to brush it off the denuded stigma with a full sized 
camel-hair pencil. When all the flowers intended to be im¬ 
pregnated, are thus preparc'.d, the next operation is to load a 
dry and full-sized camel-hair pencil, with the pollen from some 
of the flowers of the central drill, and to apply it in succes¬ 
sion to the denuded stigmas, so !is to charge them with an 
abundant coat, occasionally replenishing the brush from fresh 
flowers. When one kind only is under experiment, all that 
is necessary in addition, is to cut away all flowers that have 
not received impregnation ; but as my operations have been 
upon a very extensive scale, I find it necessary to mark every 
impregnated flower by tying a small piece of coloured worst¬ 
ed (silk fades) round the peduncle or flower stalk. 

The change which it is to be expected, will have been pro¬ 
duced in those now scut to your Lordship, will be in the 
greater length and fineness of the staple, and in its more easy 
separation from the seeds ; it is farther probable that the In¬ 
dian plant may be somewhat changed, by becoming more 
robust, earlier and more productive. 
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Specimens and Samples^ent in a tin b«x a»dress- 

ED TO the Governor GeneraT. and placed on 

BOARD THE HeBAED, VIZ. 

J. Specimen of India Cotton Shrub. 

2. -'■— of two acclimated pods of ditto. 

3. Leaf of a ift?w kind oC Cotton, which I call Serica. 

4. A pod of ditto. 

5. Wool of ditto. 

6.. Bleached wool of ditto, injured in staple by the 
strength of the lileaching liquor. 

7. White Serica, wool of a variety with a carnation- 
tinted staple. 

8. PtTsica, a black-sccded variety of the same; perliaps 
the finest of all. 

9. Ditto, bleached wool, also injured in strength by the 
too great force of the liquor. 

10. Georgia-tinta wool, of a cross between Georgia and 
brown Maltese; the wool is converted into long staple, with 
easy separation, and is much improved in quality. 

11. Ditto bleached, but without the staple being weaken¬ 
ed or injured, showing that the tint is readily discharged. 

12. Pod of ordinary acclimated Georgia. 

13. Two Pods of Mangrole Cotton. 

14. Seeds and wool of acclimated Bourbon. 

15. Ditto ditto of Georgia. 

16. Ditto ditto of ordinary Sea Island. 

17. Le.af of St. Helena or Vine-leaved Cotton. 

19. Ditto of another variety of Vine-leaved Cotton proba-* 
bly Themban-Wa of the Burmese; of this I have only two 
plants which have not yet fructified from being one of the 
late class ? 
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From J.‘V. Thompson, Esq. D., dated Sydney, N. S. 
Walits, June 28//«, 1841. 

To H. H. SprYj Esq. M. D. Secretary, Agricultural and 
Horticultural Society. 

1 beg to send the. Society a packet of seeds of the Mangrole 
Cotton, and a sample of the wool; it is one of about forty 
different Varieties I have'under cultivation in a small way in my 
own garden, and at Moreton-bay in about27®. South Latitude. 
It appears to be one of those adtnirably adapted for culture in 
India, but not here, for reasons I shall state. Mr. Ritchie ap¬ 
pears to have brought it into notice before the Select Com¬ 
mittee of the House of Commons on Indian Affairs, and Dr. 
Ure alludes to it in his late work on the Cotton Manufactures 
of Great Britain, as follows in p. 133—There is a village 
near Mangrole in Kattywar, which produces a small quantity of 
very fine Cotton. It is cultivated by Natives, and grows only 
on one particular spot of small extent near the sea coast.” 
The circumstance which militates against this fine Cotton 
being successfully cultivated here, will limit its culture to hot¬ 
ter climates only; as it is one of those varieties which may be 
classed as late Cottons, producing few blossoms the first sea¬ 
son, and those so late as to be rendered abortive by the set¬ 
ting in of the cold season ; so that, to produce one uncertain 
crop of Cotton the second season, two entire years’ labour must 
be bestowed upon it. 

It inay prove desirable that the Society may know, what other 
kinds I have found to follow a simitar cour.se here: they are— 
Seychelles, 

Brasil or Kidney-seeded, 

Vine-leaved (St. Helena,) 

and probably some of the varieties of Bourbon and of Egyp¬ 
tian Mako, which, another season will enable me to deter¬ 
mine. This peculiarity I shall have the satisfaction of explain¬ 
ing the cause of, in a future communication, when some illus¬ 
trative drawLjigs are completed which {u-e now in progress. 
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Having an intention of trying, how far the earlier kinds can 
be cultivated with advantage, at Moieton-bay in 27°. South 
Latitude, 1 am mustering all my seed, and find that it wiU only 
cover from eight to ten acres, at the most: should therefore 
the Society have any seed at their disposal, I should feel 
greatly obliged by being favored with as much as can be 
spared, particularly of Sea-Island, and what is called Bourbon 
in India (Gossypium Barbadense, according to Roxburgli.) 

Wishing to confine this communication to Cotton, I should 
like to see the Cotton Report alluded to by Dr. Campbell, in 
the August Proceedings p. 32, and beg to add two memoran¬ 
dums on Cotton from my adversaria. 

Extract from Dr. lire’s Cotton Manvfaciory, p. 133, vot. 1. 
“ Dr. Wallich, brought home several samples of Cotton from 
the Coast of Martaban to the India House. They were not 
exceeded by the Cotton of any other country, in the quality 
of the staple, or the facility of its separation from the seed.” 

Col. Symes, in his embassy to the Court of Ava, alludes 
to the Cotton culture, and states that Chagaing, opposite to 
Ava, is the emporium for Cotton, describes the mode of sepa¬ 
rating the wool from the seeds by means of the usual Pedal 
Roller-Gin, and that the richest merchant in the Empire 
resides there, and deals in this article alone. By this it would 
appear to be an e.xccllent place to send to find a stock of 
superior cotton seed, as from the mode of separating the seeds, 
it must be a long-stapled variety of easy separation that is 
under cultivation. 


Sydney, Avgust 2Blh, 1841. 

I have just time to say that 1 have the pleasure of forward¬ 
ing a small packet of Mangrole Cotton and seed just received 
from Morcton-bay, where this variety finds a climate suffici¬ 
ently warm to bring its pods to nmturity. It appears to be 
the best sample.I have as j^et had from thence, and corre¬ 
sponds with some 1 sent to Mr. Holt at Liverpool last year, 
whp valued it at from 9(/ to \Qd. per tb. 
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Corresphndente relative to the present mode of manufacturing 
silk in Mysore, with suggestions for its improvement. 

[Presented to the Society.] 

FROM OR. SMITH TO Mlt. C. BLECIIYNDEN. 

Bangalore, \\.th August, 1841. 

Having been favored with an extract of your letter dated 
1st ultimo, to the address of the Assistant Secretary, Horti- 
cultural Society of Calcutta, and having been advised to place 
myself in commijnication with you, I gladly hasten to avail 
myself of this invitation; and beg to tender you, the best ac¬ 
knowledgments of the Bangalore Horticultural Society, for 
the kind proffer of your assistance, in enabling us to accom¬ 
plish the desideratum of improving the silk culture of Mysore, 
by the introduction of other varieties of the insect, superior to 
that at present possessed by the Society. 

In order to give you all the information in my power re¬ 
garding the silk worm of Mysore, (of which it is not supposed 
we have any variety) it will be necessary to state that the 
eggs are hatched all the year round, in from 10 to 15 day.s, 
and that the cocoons arc formed in 40 days, there being thus 
9 crops in the year. The produce is a very coarse silk, of 
which I enclose a specimen from the Bazaar, and also a small 
skein reeled by a member of the Society with more care. 
There appears in both the specimens, a harshness or super- 
aburtdance of gum, which distinguishes them from the 
, raw silk of European commerce. The reel used for each is 
shewn in the annexed sketch, the only difference being, that 
the better sample had the benefit of a better made reel than 
the other. 

It is understood, that a superior description of reel is in 
use in Bengal, which is entirely managed by one person, who 
by means of a tredle w'orks the reel, at the same time that 
he regulates the temperature of the water in the boiler, and 
performs the other business of a reeler. This is undoubtedly 
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a great improvement, and tfee Society would tie vefy much 
obliged to you for a plan of this machme if you are acquainted 
with it, or can otherwise procure it; as it is their object, not 
only to introduce a superior worm, but also an economical 
and approved method of taking adviintage of it; for the efforts 
of the Society whuld be neutralized, if after establishing 
better cocoons here, the silk were tb be dctei-iorated, as aA 
present, in the reeling. 

Pray tell us the value of the enclosed specimens in the 
Knglish and Indian market, and if that marked No. 1 ‘which 
has been reeled with care’ is in a fit state for the English 
market? IIow many threads is it desirable to wind off af. once, 
I mean .5, G, 8, or 10 cocoons ? We shall be thankful for speci¬ 
mens of all the varieties of worms, wlijch will bear the long 
I’appall journey. 

MR. C. BLECHYNUEN TO I)B. SMITH IN REPLY. 

G/tauialf, fRudiuit/nre DintricfJ i\th October, 1841. 

Dear Sir, —1 had the pleasure of receiving your favour 
of the 11th August in due course. 

A great press of business, combined with other causes, has 
prevented my sending a reply so soon as I could have w'ished. 

I trust however that the delay will not be of consequence, 
and that the information now furnished, may prove accepta¬ 
ble to your society. 

Perhaps, for the sake of a readier reference, it wouhT be as 
well that I gave the substance of your queries and my re* 
plies, seriatim. 

I may mention in the first 

“ The eggs produced by place, that the time required for 
the silk worm of Mysore, hatching the eggs of the worm 
arc hatched all the year of Mysore, would appear to be 
round, in from* 10 to 15 3 days in e.Kcess of the period 
days.” consumed in Beiiiral. 
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The fXllowihg detailed statenisnt will sheM^ the 
quired for the completion of the process. ^ 

Time required for h,itching the egg of the Bengal 
w'orm is .. .. .... 

t 

Period after hatching and casting first skin (dur¬ 
ing which time the insect eats for 3 days and 

' lies dormant for two) .. . 

Time consumed between first and second stages 
(eating for 2| and remaining dormant 1^).... 
Between third stage till the time the insect com¬ 
mences spinning .... . 

Add the time the insect remains a chrysalis .... 


time re- 


7 days. 


99 


<3 „ 
7 M 


In all.29 „ 

It ' >uhl tlius appear, that tlie 
“ In Mysore, the Co- difleri'nce of time in the com- 
coons are formed in foi-ty pletion of process between the 
days.” two worm.s, Is eleven ehij.s. 

The temperature of Mysore I believe is much cooler than 
that of Bengal, and this may account for the eggs requiring 
a longer time to come to maturity, and the same cain.e may 
affect the after stages of the existence of the insect. This loss 
of time may be obviated by increasing the temperature of the 
rearing room. 


These specimens are certainly 
“ The produce of the of inferior quality. From cn- 
^ysore worm is a very quirics made, I have ascertained 
coarse silk, of which I en- that the following would be about 
close a specimen from the their value per seer of, 80 Sa. VVt. 


bazar, and also a small 
skein reeled by a Member 
of the Society.” 

1 & 2 specimens of bazar silk. 


No. I, 7 Rs.persr. 
V 2, 9 „ 

„ 3, 8 ,, 

4, 9J „ 

I have no opportunity at 






fl y^/^/ry^^y . 


f C^-'i/./'-ryh 
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3&4‘ditto reeled by Ciij)t. present^ of leayiing the Lon- 
Green. don prices. 

One of the most apparent faults of this silk is its bad co¬ 
lor. This arises, I should say, from the circumstauce of the 
cocoons having been boiled in copper piuis instead of 
earthenware, and I.should imagine that at the time of reeling 
the silk, the water in which the cocooivs were placed,,was not 
changed often, as should be done by adding water repeatedly. 
This latter precaution would ©ot only have assisted to give 
the silk a better color, but would have freed it somewhat 
more from tlie gum, the su[)erabundance fW* which renders 
these specinieiiH harsh and hard. 

The specimen (No. 3,) is better than the bazar samples; 
the threads, however, are of various sizes. The fault can he 
remedied by using an instrument (see letter li.) represented 
in the a(;companying drawing, which I have the pleasure to 
enclose. 

Silk of the (piality of your musters, is brought for exporta¬ 
tion to the Ndrth West Provinces, and at Mirzapore, carpets 
arc made from the refuse silk or jute. 

The reel used for each Reels similar to the drawing 
specimen is shewn in the here alluded to were in general 
annexed sketch, the oidy use some years ago, when these 
difference being that the Filatures were the property of 
better sample had the be- Government, and they are still 
nefit of a better made reel in use at some of our factories, 
than the other.” 

The new system of reeling (as described in the enclosed * 
sketch) has l)een found to answer better, inasmuch as the 
thread has much of its moisture wrung out of it by the force 
with which the layer moves ; besides this advantage the ma¬ 
chinery is formed on a much more simple principle than that 
which formerly obtained. 

“ It is understood that a 


I am not aware of the eYi«.. 
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superior description of reel is tence of a reel answering this 
in use in Bengal, which is en- description, 
tirely managed by one person, A reel mhde of iron, and 
who by means of a tredle, worked on a new principle has 
works the reel, at the same lately been introduced into 
thne he regulates the tem- this filature, by means of 
.perature of the water' in the which twenty reels are turned 
boiler, and performs the other by a single man; it also corn- 
business of a reeler.” bines many other improve¬ 

ments. I regret that circumstances will not allow of my 
affording a more minute detail of this reel. 

“ Pray tell us the v alue To the first of these ques- 
of the enclosed specimens ? tions I have already given an 
How many' threads is it dc- answer; in regard to the latter 
sirable to wind off at once I may mention that in the 
rainy season, 8-10 and 10-12 cocoons, ought to be given to a 
thread, as it is found that in consequence of the quality of 
the cocoons reared during that period not being so good, 
finer kinds wdll not answer; added to this, the least damp 
causes the silk to loose its color and become woolly. 

“ We shall be thankful for I have sent by banghy, a 
specimens of all the varieties small tin box containing co¬ 
ot worms which will bear coons, the produce of my own 
the long Tappaul journeycocoonery. The worms which 
formed these cocoons, are called cocoons of the rainy bund 
(crop) their eggs will mt keep from, hatching beyond seven 
^days. I have made many attempts to prevent their coming 
to life so soon, in order that I might be able to send you 
some; but all my efforts have proved unsuccessful, and I am 
consequently obliged to delay forwarding egg.s, till those of 
the dry or March bund insect (known by the name of the 
large cocoon) can be transmitted. These latter could be sent 
at once, but I am loath to do so, lest the heat to which they 
would be subjected during the journey, should cause a p re- 
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mature Hatching, and conseqjient loss, far they will n»t thrive 
during the cold months. • 

I hope however to have the pleasure of sending the eggs 
in the month of December.* 

In the packet alluded to above, I diave sent for your in¬ 
spection a muster, of silk, reeled in the filatures under my 
superintendence, as also a muster of .that sold in tlje bazar 
of this town. 

I think I have answered th^ questions contained in your 
letter, and given all the information that at present occurs to 
me. Should there be any other points, on which you 
wish for information I shall be hapjjy to afford it, and giv& 
every assistance in my povver towards effecting the A ery de¬ 
sirable object contemplated by your Society. 


• The eggs were sent in December last according to promise. 
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NkemorSnda dbncerning some seeds sent from Cahul. By Lt. 

Vincent Eybe., Beputy Commissary of Ordnance. 

■ t 

Cabul, 18tb Sept., 1841. 

I have the pleasure to forwai’d three small packets of seeds^ 
which I trust may be acceptable to your Spciety. 

No. I, contains th^ seeds of a large umbelliferous plant, 
which grows plentifully on the hills in the vicinity of Cabul, 
and which attracted my particular notice, from a resinous 
juice which I observed exuding from it very profusely, and 
which on examination, seemed to coincide with the de¬ 
scriptions I had read of gum ammoniac. 

I submitted this substance to a medical gentleman, in order 
that he might put it to the test, and he has given, me his 
opinion that it is decidedly the same in all respects as the 
ammoniacurn of commerce. If this be the case, I think Mr. 
Griffiths can scarcely have failed to become accpiainted with 
the fact, and I merely write this in the very forlorn hope that 
I may not have been anticipated. According to the most 
recent information in my possession, the plant which yields 
gum ammoniac, is still a desideratum with botanists. The 
plant, whose seeds I now send, attains the height of six feet, 
with a round stem three inches in diameter. In its mode of 
growth it resembles an Heracleum, but I have not yet seen it 
in flower. The gum on first exuding is white and milky, but 
as it becomes hard, attains a pale yellow colour, has a faint 
odour, and a bitter unpleasant taste.* 


• Shortly after the dispatch of the above seeds, Sfr. Eyre promised to fnrqish Dr. 
Mouat, with a specimen of the gum resin for analysis, together with the entire plant 
producing it, with a view to its identification. This he was unable to accom¬ 
plish on account of the breaking out of the Cabul insurrection, and bis haring since 
remained a captive in the hands of the Aflgbans. The Qum rtsin Ammoniaeum, so 
long known in commerce and used in medicine, is now known to be produced by 
the Dorema Ammoniaeum of Don, which is a herbaceous plant belonging to the 
natural order Vmbtiliferee, and was found abundantly by Sit John McNeill in the 
province of Irak in Persia as well as on the low hills near Herat ■, and more recently 
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No. 2,’contains a few fresl^ seeds of oar famous Rhubarb, 
which I gathered in July, on the bleak lofty ridges of the 
Pughman range. 

No. 3, is a very beautiful ornamental shrub, well worthy 
of notice, called by the AflFghans Arghawdn, which grows 
wild in the hills oPKohistan^and is a great favorite in the 
Cabul gardens. It seems to be a specibsof Cercis, rej^arding. 
one of which genus. Dr. Lindley says, that “ it renders the 
gardens of Turkey resplendeht with its myriads of purple 
flowers.” The same may be said of the Arghawdn, with re¬ 
ference to Cabul. Dr. Royle rnentions a jflant which he calls 
Indigofera-arghamdn; but, unless he is altogether mistaken 
in the genus, he must allude to another plant, for the Argha¬ 
wdn of Cabul is assuredly not an Tndignfera. 

In the spring season, I am told, thousands oi Aflfghans visit 
Kohistan, for the sole purpose of admiring the gorgeous spec¬ 
tacle which this plant presents in its natural state when 
flowering en masse on the hilly slopes of that country. I 
hope the citizens of Calcutta may ere long enjoy a similar 
gratification. 


by "Dr. G. Grant, of the Bombay mcJical service, in Syghan, near Bamccan,on the 
N. W. slojie of the Hindoo Coosh. It is stated that in alt tlie Asiatic localities the 
Ferula Assa/eeliila is found growing beside it. 

It is not improbable, that the plant referred to by Lt. Eyre may belong to the 
same species as the Dorema, if it be not identical with it, and we have no means at 
the present moment of ascertaining whether any of its gummy exudation, finds its 
way into the European market via Bombay, which is the medium through which 
the Persian ammciuiacitm is exported. The physical characters of the ffum resin as* 
detailed in the foregoing communication, do not accord exactlywith those which 
characterise the Irak specimens.—Eo. 
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Progress o/dhe Hop Cultivatio'^ in the Deyrah iJhoon. By 
Captain Henry Kirke. 

[Presented to the Society.] ' 

^ Deyrah, December 6th, 1840. 

Tlie progress of the Plant with me is very encouraging, and 
I feel every confidence in extending the plantation to at least 
an acre' during this next year, as I find from experience tlvat 
it (the Hop plant) grows from slips, as well as by dividing the 
roots early in spring. 

The plants this year grew to the height of 14 feet, and the 
bends were as thick as a quill. I believe it is customaiy in 
England for them to flower the third year, when raised from 
seed, as mine were. I am therefore looking forward with great 
anxiety to the month of September next, in hopes of seeing 
them in blossom. 

Do you think the Military Board would be induced to allow 
a small establishment to be kept up, for the purpose of look¬ 
ing after a Hop plantation ? 

I have the plant growing in three distinct climates, viz. 
Deyrah, Lower Mussoory and Upper Mussoory, and find 
that it thrives better in the temperate climate of Lower Mus¬ 
soory, than at either of the other places, and feel convinced 
that if the roots were done justice to, in the shape of manur¬ 
ing, watering, &c. &c., when necessary, that the plants would 
attain to a much greater degree of perfection than they now 
have a chance of doing, as my establishments for the culti- 
^ vation of the Hop are, from necessity, very limited. In reply 
to Para. 3 of Major De Bude’s letter, I should say that 
sending to England for seed was unnecessary, as I have heal¬ 
thy plants, fully sufficient to increase to any extent within the 
next two years, and as I received the seed from which they 
were produced from Loi'd Auckland, there can be no doubt 
but it is genuine. , . 
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Note m 'the Cultivation of Foreign CottOn in Imdia. “By Mr. 

W. R. Mebcer, American Planter. 

[Presented to the Society.] 

The best season for sowing Cotton s*eed, I think, would be 
after the, heavy rains of the Sr W. monsoons are past. Much 
water would be likely to injure the frttsh planted s^cd, and. 
also the young plants. 

The ground should be prejtared by being well broken up 
with the plough, and cast into ridges eight or ten inches 
high, and six or seven feet apart—say, six feet for Sea Island. 
After the ground has been prepared in this manner, if it be 
allowed to settle for a few days previous to sowing, the young 
plants are likely to take root more vigorously, than if they 
sprang up in the freshly ploughed and loose earth. 

In planting, one hand with a hoe should make on the top 
of the ridge, holes about an inch apd a half in depth, and 16 
or 18 inches apart, another should follow and drop into each 
hcdc five or six seeds, and a third coming after, should cover 
them lightly, taking care to leave the ground perfectly smooth. 

When the plants are up, and begin to put forth the third 
leaf, they should be thinned to two stalks. In doing this, the 
hoe sliould be used, to scrape away from the remaining plants 
any grass or weeds that may have sprung up in the mean 
time. In a week or ten days, they will be mature enough to 
require thinning again, when they should be reduced to one 
stalk, and the hoe used as before to remove any interlopers., 
At this stage the plough should be used, and .a light furrow 
turned with it towards the Cotton, taking care not to run it 
so close as to cover any of the plants. The hoe should follow 
the plough, and draw the mguld aroundthe roots, sufficient to 
replace what had been removed by the previous scrapings, 
but not any mocq. When this is done the spaces between 
the rows should be ploughed afresh to destroy the grass, and 
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this operaticiip should be repeated as often as the;^ become 
foul, still using the hoe to keep the spaces between the plants 
on the ridge clean ; the hoe should be so/set as to scrape, 
and not to dig or chop. It is the most essential feature in 
this cultivation, to keep the ground free from all extraneous 
vegetation while the plants are growing. . 

Topping is importasit, only when the plant is disposed to 
produce wood and leaves, to the detriment of flowers and pods. 
When this is the case to take off an inch or two of the top after 
it has fairly commenced podding—^say about the beginning of 
the fourth month after planting—will materially assist that 
operation. 

The Cotton should be gathered or picked as the pods burst, 
not leaidng it exposed^to dews or sun : if it be even dried under 
cover, it will advantage its glossiness of appearance. The 
picker should be provided with a bag about the size of a pillow 
slip, suspended to his side by a strap across his shoulder, in 
which to thrust the Cotton as he picks it, taking care to keep 
it free from trashy leaves or dirt of any kind: he should grasp 
the Cotton with his thumb and three fore fingers, and avoid as 
much as possible drawing away any of the pod or outer leafy 
covering. 

Sea Island Cotton is always cleaned in America by the 
roller gin; the saw gin is never used. 
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Quenes relating to Manure . to be circulated amohg the^Indian 
and Chinese Farmers. 7?yLvox fLAYFAiR^ Ph. D. 

IPresenteJ to the Society by G. Playfair, Esq. Inspector General of Hospitals.] 

I. Is much value attached to the urine of animals as a 
manure,and in what state is it*applied? What animal is con¬ 
sidered to a,i'ord the best urine for tnanure, and t5 what • 
kind of crops is it applied ? 

3. Is much night soil (humtdi foeces) used for the purposes 
of manure? How it is prepared for this purpose, and to what 
extent is it applied per acre ? What kinds of plants arc found 
to be most benefitted bj it ’ 

4. State particularly, how the dung reservoirs are made, 
(if protected from evaporation, &c. &c.) ^and what substances 
are usually thrown into them. 

5 State whethe r animal manures are applied fresh, or in a 
State of putrefaction. 

6. State what mineral manures arc used, such as Ume, 
gypsum, saltpetre &c. &c. specifying the quantities per acre, 
the crops to which they are applied, and the manner of their 
appUcatioii. 

7. Is the land ever left fallow, and if so, how often in 
twenty yeai's ? 

8. Is there any rule for the rotation of crops; that is, is 

there any succession of croj)S which are found to grow best 
one after the other ? , 

9. Arc the ashes of bin it plants or wood, used for manures ? 
If so, what ashes arc preferred, and to what crops are they 
furnished? 

10. Is flesh or blood held in esteem as manure ? 

II. Arc the ground bones of animals used as manure, or 
arc they thought much of ? 

12. Is saltpetre ever used as manure; if so, to what kinds -of 
land is it applied? Is it used before sowing, along with seed, 
or after the blade is up * 
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13, *ls intfch value attached to the dung of domestic anl- 
mals; such as the cow, horse, sheep, elephant, goats &c. and 
which animal furnishes the best manure ? Are the excrements 
of snakes used or valued ? 

14. Is common salt used much as a manure? If so, to 
what crops, and to what kind of lands ? ' 

' 15. What kinds of'manure are found to answer best for 

bamboos; what for rice; what for Indian corn &c. ? 

16. Is burned clay ever used as a manure ? 

17. To London and other places in England, perfect little 
Oak trees of 1^ foot high, have been sent from China. How 
do the Chinese manage to make these trees dwarfs ? 

18. Can corn be grown for three years in succession on 
any land, or for how many years can crops of corn plants be 
obtained in succession? • 

19. State all the different substances usually employed as 
manure, and all those you have heard have been employed. 

20. Is it true that few or no weeds are to be seen in the 
corn fields of China, and do the Chinese ever use animal ma¬ 
nures (not human) for their corn fields ? 

21. Is it customary to apply the manure on the lands, or 
are the plants themselves rather manured ? 

22. Is it the case that the seeds of plants are often steeped 
in urine before being planted? 

23. Is it at all customary to bum the straw of plants, and 
strew the ashes on the field, or to return it unburnt to the 
soil? 

24. State any details about manures and soils, which you 
may think interesting, although questions are not here asked 
about them. 

QUERIES INTENDED TO BE SENT TO CHINA. 

1. Ascertain how night soil is prepared by the Chinese as 
a manure, mixed up in the cakes, as it is sold. To be put 
in a bottle, well corked, and properljr labelled. 
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2. Any soils eminent for^ great fertility, wqJI corked up, 
would (a few of them) he valuable. 

3 Any artificiahmanures, sold as such, would be exceedingly 
valuable. 

This to be circulated for the purposS of being translated 
into Chinese, as that people ave the best Agriculturists in the 
world. It would be very interesting *10 have the original 
answer sent in, transmitted to this country, along with the 
translation; I mean only as a curiosity. Any agricultural 
curiosities would be highly acceptable. If these questions 
were properly answered in various districts, •they would be a 
valuable addition to our knowledge.* 

* The particular attention of Planters, Mofussil Members, and all who are so 
situated as to be able to afford inrormatiuii on the important subject of manures, is 
directed to the alrore queries. They have been drawn up, by Dr. Lyon Playfair, the 
translator of Liebig's ‘flryaate Chemistry in its Applications to Ayriculture Sfc.,' and 
likewise an Honorary Member of the Royal Agricultural Society of England, which 
distinguished honour was recently conferred upon him, fur his eminent scientific 
acquirements, and the great amount of good likely to result from his application 
of them, to the investigation of the more obscure and little known parts of Agri¬ 
cultural Chemistry, It has been justly remarked by the most recent and distin¬ 
guished authority on the subject, that “ Agriculture has hitherto never sought aid 
from chemical principles, based on the knowledge of Uiose substances which plants 
extract from the soil on which they grow, and of those re,stored to the soil by means 
of manure. The discovery of such principles will be the task of a future genera¬ 
tion, for what can be expected from the prc.sent, which recoils with seeming dis¬ 
gust and aversion from all the means of assistance offered it by chemistry, and 
which does not understand the art of making a rational application of chemical 
discoveries?” Let us indulge the hope, that the Agricultural Society of Indk, will 
ere long cease to labour under this severe, but just censure. Let each member 
come forward with his item, however apparently unimiiortant it may ap[)ear to • 
be, of sound practical information, founded on facts and the results of hisowncxiH'- 
rieiice : let the intelligence communicated be confined as much as posssible to such 
fiicts, and deal as little as possible in unprofitable speculations : and in the course 
of a very short time, a body of important observations wilt be collected, which will 
tend alike to the advance of Agriculture in India, the honour and prosperity of 
the Society, and the credit of the individuals communicating them. Such were the 
great objects for which tlie Society was founded, and such are the ends that 
may easily he attained, t>y a little well directed zeal, energy, and observation 
-Ed. 
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Correspondence relatwe to the Manufacture of Nipul 'Paper at 
Darjeelinp, with details as to its cost, relative value, mode 
of bleaching, and rendering water proof, i 

From Dr. Campbell^. Supt. of Darjeeling, to T. H. Had¬ 
dock, Esq., Secretary to the Govt, of India. 

On the 8th of Januaiy, you informed me that Lord AuckLond 
had asked Mr. Hodgson, to try and send to me some persons 
skilled in the manufacture of ,Nipal Paper, and His Lord- 
ship was pleased to believe, that it would be in my power to 
employ such persons very usefully at Daijeeliug, in the evept 
of their arrival. About the middle of April, I received a letter 
from the Nipalese Officer, in charge at Haingluirry, accompa¬ 
nied by five paper makers from his station, wftom lie iiad been 
instructed to send to me by his Durbar, at Mr. Hodgson’s ic- 
quest. '* 

Tlie party consisted of, 

1 Maker or head man @ Rs. 10 0 0 per mensem. 

1 Mate.@ Rs. 8 0 0 „ 

3 Ordinai'y workers 8 Rs. ea. 24 0 0 

Total Rs. 42 0 0 

The head man and his first assistant, were Newars of the 
valley of Nipal, and the remaining three were low caste Purbut- 
teahs, of the neighbourhood of Ham. They were altogether 
unfurnished with implements of their craft; and I was equal¬ 
ly unprepared with a house for them to work in, and with 
' materials to work upon. As my object was to gain full in¬ 
formation for Lord Auckland, on all points connected with 
the manufacture of paper at this place, where it had never 
been tried before, rather than to ascertain the lowest coe.. 
of its production; I furnished the paper makers with guides 
to conduct them to the different localities of the paper plant 
in the neighbourhood, desiring them to carefhlly examine, and 
compare the whole, and report to me Cheir choice from which 
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we shoulO take bark to work^upon. They decijed upon the 
paper tree jungle in the' neighbour! ved of Puchecm, which 
is at the same elfcvation as Darjeeling, viz. 7/200 feet, and 
wished that the manufactm’c should be there also, on the 
score of economizing carriage. But, Ju I preferred having 
it nearer to my own observ^ttion, the vicinity of a stream 
which crosses the Auckland Road, at Mr. Smoult’s location, 
was selected for the manufactory, and here I built a small 
house for the purpose, dug .a tank, and Lepcha fashion 
conducted the water into it by bamboo zig zags, from the 
stream. These particulars arc mentioned,* as different de¬ 
grees of virtue are attached bv the pajier makers to dif¬ 
ferent localities, mainly with rti'erence to the vicinity of a 
large supply of the plant, and of the woods for furnishing 
the best ashes, a clear stream of water being always an 
essential matter. 

The next step was to procure the implements. Tliey arc 
few and very simple, as detailed’ by Mr. Hodgson, in his 
account of this manufacture (sec Journal of the Asiatic 
Society, for January 1832, and Transactions Agricultural 
Society, vol. 5, page 228). My party did not make any 
deviations from Mr. II .’s list of necessaries, except in the 
use of a flat-stone, and double-headed hand mallets for 
beating the bai'k into pulp, instead of a stone mortar and 
wooden pestle; and in requiring that the boiler should not 
be of iron, as this metal gave a dark tinge to the paper. I 
furnished them with a tinned copper vessel which the/ con¬ 
sidered the best; but a brass one will also do, I believe, 
quite as well. It is indispensible that the stream of water 
shall constantly flow through the tank, during the making 
of paper; so as to carry off the Alkali, as it is taken up 
from the pulp in the frames. It is also necessary that the 
outer green bark should be (uitirely removed from the inner 
bark, the slips df which should be cai'efully and thorougldy 
dried as soon as possible, after removal from the tree, and 
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that they should notogain get w^t previous to being i&ed: once 
dried it seems to be of no consequence that it should be 
made into paper immediately, although the/practice is to use 
it fresh. Much stress is justly Idd on the necessity for 
thoroughly dr 3 dng the' slips of bark, and on this account the 
beginning of the dry weatheB (October.) is considered the 
, best season for commencing operations. Whether artificial dry¬ 
ing, would answer as well as sun drying, I do not know. 

The paper makers say not J some bales of bark in being 
brought from Pucheem to Darjeeling, after having been dried 
got wet; they mildewed, and were altogether useless, when 
it was attempted to make paper of them. 

The relative value of the ashes, is determined by the ab¬ 
sence of colouring matter in the solution, or rather by the 
whiteness of the paper produced: bad ashes give dingy paper. 
The favored woods for ashes are, 

1st.—^The four species of Bak, abundant round Darjeeling. 

2nd.—^The “ Bans,” a large tree not near Darjeeling. 

3rd.—^The “ Oontees,’^ an alder like tree, common about 
Darjeeling. 

4th.—^The “ Khusroo,” not found near Darjeeling. This 
is an Ilex, which is nearly allied to the Oaks. It is very com¬ 
mon on the Sheopoor mountains, bounding the valley of 
Nipal to the north. The leaf is very like that of one of the 
oaks of Darjeeling, with the addition of spikes. The “ Khus- 
roo” wood is hard, and nearly as good as Oak for many pur¬ 
poses. A paper manufactory should be built convenient for 
Oak trees, and the Oak wood or one of the others named, 
should alone be burned for drying the paper : thus the best 
ashes are most cheaply procured. 

It is reckoned one of the secrets of the craft, that some 
sticks of the paper tree occasionally put on the fire tend to 
improve the ashes. 

The frames should be made of light wOlrd so as to float 
easily in the tank. The wood of the Rkododendron, (Gorans) 
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is that preferred; on this a(;count mine were ^ade'of the 
white wood we call the " Olive” and answered excellently. 
I have ascertainedthat there are three species or varieties of the 
paper tree in use throughout the mountains, and that two of 
them are very abundant in the Darjeeling tract. 

They are characterized as follows:— 

Ist.—The yellow flowered one. It flourishes at elevations. 
2000 feet lower than Darjeeling, grows to the size of a tree, 
and is the least valuable of all; its paper is course and dark 
colored. 2nd. The whitish-pink flowered one, very abun¬ 
dant, in a belt embracing 2000 feet of elevation, that of 
Darjeeling 7j200 being the centre; also grows into a tree. This 
is the most abundant of all throughout the mountains gene¬ 
rally, as well as in the Darjeeling tract, and from it is made, by 
far the largest part of the paper manufactured in Nipal and 
Sikiin. 3d. The scarlet-flowered one. This is not, I believe, a 
native of Darjeeling tract; should it be so, it will be confined to 
the top of the Sinchal, above Senojdale, as its usual elevation 
is said to be 9,000 feet and above. It grows into a tree of 
larger size than the others, is slower of gro^vth, and its bark is 
greatly the most valuable as yielding the smoothest and least 
dingy paper. 

I have procured young trees, of the three sorts noticed 
above, which are now planted in my garden, and shall be able, 
when they flower to ascertain how far the descriptions are 
correct. The whitish—^pink flowered one, I am familiar.with, 
but have not until now seen the other two. 

Should my specimens not flower, I shall at the season have 
othere collected, and sent to Lord Auckland for his satisfac¬ 
tion. The above is what I have added to my information, re¬ 
garding the materials and implements of paper making, from 
the paper tree. I am, however, told that the monks (Lamas) 
at Pemiong in Sikim, have lately made paper whiter than com¬ 
mon, and quite as goo(j, from the inner bark of a tree not re- 
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sembling theppapcr plant. It is^abundaut at Darjeeling, and 
called " Shing nokino*^ by the Lepchas : as I have a friend 
among the Pemiong brotherhood, I shall irfvitc him over in 
the cold weather, to learn the truth of the statement, and his 
process of manufacture. 

Lord Auckland will probabl;f expect to hear of some im¬ 
provements having been attempted by. me in the manufac¬ 
ture of the Paper, as regards its color and smoothness; the 
only particulars in which it is not superior to the English 
article. I am sorry to have nothing encouraging to say, on 
this head. 

Could I have procured them here, 1 would have tried the 
use of a succession of fine wire sieves in freeing the pulp 
of the stringy particle.s, w hiclf give the roughness to the 
sheets; and for whitening the pulp 1 would have tried Chlo¬ 
rine, which is so successfully used at home in bleach fields. 
Failing the possession of these articles, I have .subjected 
the pulp to the action of the sun, air, and ruin, as is practised 
in bleaching u'ax, and I have some hopes of its succeeding, 
but cannot yet speak to the fact, as it is under trial only. 
The stringy portions of the pulp, could certainly be separated 
by the plan proposed, and a great saving of labour in pound¬ 
ing the pulp, could be effected by simple machinery set in 
motion by water; but the bleaching, which with us is the 
great desideratum, must, I conceive, be the work of time and 
experiment in various ways. I believe that the plan of 
using the solution of impure wood ashes, is conducive to the 
dingy color of the paper. The bark when carefully dric;! 
is much whiter than the paper, and is turned yellow by 
boiling in the alkaline solution. The remedy here might be, 
to use pure ashes only, to filter the solution through sand or 
charcoal, or even to crystalize the Potash from the fluid pre¬ 
vious to using it. The mechanical process • of folding and 
cutting the sheets with smooth edges, ,jnight readliy be ap- 
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plied, anS would set off the article for tlfe marlfet, as* would 
having frames of the various sizes of English Paper. 

The season at which the Paper makers reached me was 
unfavorable, as the showeiy u’cathcr had commenced. Much 
time was necessary in tlie press of other matters to provide 
a house, implements, and bafk for the men; and just as 
I had a little more time to spare for‘the matter, tile rains* 
have put a stop to proceedings which cannot be renewed 
till October. As the implements and house are complete, 

I should like to have the head man kept on, or re-engaged 
after the rains, .'uid perhaps the contents of this note may in 
the mean time suggest some experiments to his Lordship ftjf 
trial. I shall forward l»y Bliangy to your address specimens of 
the Paper made here. The quantity on.hand is of. 

No. 1, 1880 sheets 2 feet by 1^ 

No. 2, 1420 Do Do Do 

Total 8000 

weighing 1 maund / 8eers. 

1 cannot separate the cost of the house and implements 
from that of the u hole Paper, but I can give the actual cost 
in labor of one day’s manufacture, which will give an idea of 
what the article may be produced at. The outlay on house 
&c. would add nil to the cost of the paper in the course of 
a year’s work. 

Wages of 5 men for sheets of Paper one day, Rs. 1. 6. 5. 
made on an average 120—^90 sheets per Rupee, or per maund , 
Rs. 25-8. 

This result cannot be considered as more than an approxi¬ 
mation to the cost by contract. Doubtless it could be made 
much cheaper under that system, or under'more close super¬ 
vision than I had it in my power to afford. The Paper is 
however excellent of its kind, although somewhat higher pri¬ 
ced than I had anticipated. I beg to state again that niy 
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chief tfbjects^ were lo require ii}formation on this subject for 
his Lordship, to ascertain if the article could be made of good 
quality here, and in large quantities; add if possible to 
give the art to the Lepchas who were ignorant of it. These 
objects have all been gained to a considerable extent, and I 
would therefore beg that the cost part of the matter may not 
have ally importance'attached to it by Lis Lordship, in deci¬ 
ding on the propriety or otherwise of countenancing a per¬ 
manent factor}', at tliis place, for the supply of stationary to 
the neighbouring stations of the plains. 

For facility of comparing the results of this confessedly 
costly ex^ieriment, with the paper of the plains, I will repeat 
the details. Cost of 12!) sheets, 2 feet by ^ Rs. 16 5. 120 
sheets weigh 1 seer 12 Chittacks. Cost per maund, 25 8 0. 

I have much pleasure in reporting that I succeeded in per¬ 
suading two Lepchcis, subjects of Government at Darjeeling, 
to learn the art; and that with their assistance it would be easy 
at any time to renew the manufacture at His Lordship’s 
desire. 

The quantity manufactured has been 1 maund, 7 seers, and 
is now in store to be disposed of as His Lordship may direct. 

From T. H. Maddock, Esq., Secy, to Govt, of India, to 
Dr. Campbell. 

I have been directed by the Governor General in Council to 
acknowledge your (demi official) letter to Mr. Colvin of the 
4th Inst, and to express to you His Lordship’s satisfaction, 
with the results of your interesting experiment in paper 
making. 

2d.—The Governor General in Council desires, that you will 
continue your present course of experimental paper making 
till further notice, keeping in pay the manufacturers necessary 
for that purpose. 
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3rd.—-T^ppended to this despatch is a statewent of the 
prices of country paper in the Calcutta market, which will 
be useful, as furnishing a standard, to whicJ|,you should en¬ 
deavour to bring down the cost of your manufacture. 

4th.—Some of the paper which you tave prepared, will be 
placed in the hands* of Dr. O’Shaughnessy, who has seen your 
specimen, and will make experiments* for bleaching* it. To, 
this end he has already made some trials, and the accompa¬ 
nying bleached pieces, are evidfence of what he is likely to ac¬ 
complish. The result of liis experiments, with all necessary 
information, will be duly communicated to j^u. 

5th.—You are now requested to send by dak, at several 
despatches, twenty or thirty sheets of the paper to be made 
over to Dr. O’Shaughnessy for experiment. 

Statement of prices paid in Calcutta, for the undermen¬ 
tioned Country Papers. 


Scrainpore Royal paper. 

@ 7 

14 

per Ream, 

Ditto medium ditto.. .. 

6 

6 


Superfine ^Bengal ditto.. .. 

9 

8 


Bengal paper 1 st sort . 

6 

4 


Ditto 2d ditto. 

[> 

1 


Ditto 3d ditto.. 

3 

8 


Ditto 4th ditto. 

2 

8 


Ditto thin. 

4 



Balasore paper 

20 


yy 

Blue Bengal ditto . . 

6 


yy • 

Arwully ditto . . . . . 

. 13 


yy 

Country cartridge ditto . . 

. 13 


yy 

Ilcranundy or Sunnud ditto. 

. 25 




In continuation of the letter of this Department, dated 
the 9th July, 1 am directed by tlie Right Hon’ble the Go¬ 
vernor General in Coi^ncil, U> draw your attention 1o the 
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circumstance, that filtering paper from England, of which 
there has been duriug the last three years an average consump¬ 
tion in Calcutta^ipf 6 reams per annum, costs 9 Rupees per 
ream, whereas it is understood that at Darjeeling it can be 
manufactured for about 3 rupees per ream. His Lordship in 
Council, would be glad to heai’,.from you,.as to your means of 
^ furnishing filtering paper at the lesser cost, with any other 
suggestions on this point, which it may occur to you as use¬ 
ful to be made known. 

2. I am further desired to inform you that a small piece 
of Darjeeling paper, prepared with Indian rubber, has been 
found capable of being rendered perfectly water proof. The 
expences of the preparation is found to be a trifle, and the 
process so simple, that it may hereafter be done, it is hoped, 
by the Hill people themselves. The increase to the weight 
of the paper is one-third. Tlic prepared Darjeeling paper, 
however, weighs but one-third of the same size, of the wax cloth 
used at the Government Post Office. 

3. It is supposed by tlie Post Office authorities at Calcutta, 
that a great saving of expenses, as well as increased protec¬ 
tion to the packets, may be secured by substituting for the 
wax clotli, costing 8 annas per j ard, the prepared Darjeeling 
paper referred to. 

4. In this view, and in the hope that it may amvc in time 
for experiment, on the occasion of the ensuing Bombay Mail 
of the 7th, and following express, I am desired to request you 
will immediately transmit by Dak some of the largest sheets 
of Darjeeling paper, to be prepared and tried accordingly. 

From Dr. Campbell, to T. H. Maddock, Esq. 

I have the honor to acknowledge the receipt of your letter 
of the 19th instant, communicating the satisfaction of the Go¬ 
vernor General, at the results of my experiment in paper 
making. 
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2. Ill* continuation of myjetter to Mr. CoMe, of the 4th 
Instant, I have to inform you that the trials made by me for 
bleaching the pUflp have not been successful. I tried one 
portion by keeping it immersed in water, and exposed to the 
rain and air. The pulp, in this instance* became considerably 
whiter, but it lost'all that wonderful toughness for which, in 
its natural state, the paper is so remarkable. Auothcr<portion, 
1 had spread out on a *board, exposed to the elements. It 
retained its distinguishing jjrftperty unimpaired, but it was 
very little whiter than pulp which had not been so exposed. 

3. From the result of these trials, I shall not again try 
the immersion plan, but I am disposed to give further trial to 
the other, after the cessation of the rains, when sunshine will 
predominate and not rain and clouds as at this season. 

4. I beg to be favored with the dimensions of each kind 
of country paper, noted and priced in your letter under ac¬ 
knowledgment, and also with the weight per ream of each, 
to enable me to institute a fair comparison, on the relative 
cost of these papers and my own. 

5. I feel thankful for the authority to go on with the experi¬ 
ment, and shall renew it after the rains, if possible. 

F> •om Dr. W. B. O’Shaugiinessy, Chemical Examiner, to 
T. H. Maddock, Esq. 

In returning to your office the accompanying documents, 

I have the honor to accpiaint you that, I have succeeded in 
bleaching the Darjeeling Paper by a very cheap and easily 
applicable process. Specimens of the bleached paper, have* 
been submitted to the llight Hon’ble, the Governor General, 
for his in.spcction. 

2. In order to have the plan tested practicably, and on an 
adequate scale, I have communicated the process to Mr. 
Marshman, proprietor of the Sci’amporc Paper Mills, who 
will make kiuiwft to your Department, the result of the trials 
he has willingly undertaken to carry on. 
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3. trhe process consists es^ntially, in using a solution 

of Chlorine in ioater\ instead of Chloride of Lime generally 
employed. The lime of the latter, with th6 colouring matter 
of the Diwjeeling paper, forms a substance very difficultly 
bleached, but which yields at once to the simple watery solu¬ 
tion. • 

4. The materials employed are red lead (350 grains), com¬ 
mon salt (60), sulphuric acid (^ fluid ounce) water (8) fluid 
ounces. These proportions arc observed on any scale, and in¬ 
stead of strong sulphuric acid, a proportionally larger quantity 
of the weak acid now abundantly manufactured in Calcutta, 
may be employed. 

Usualprice8Rs.4 As. Red Lead is a common and cheap 
per maund of80 Sa. Wt. bazar article. 

5. One great advantage in having recourse to this process 
is, that it avoids the necessity of using the 0.\;ide of Man¬ 
ganese, which is not found in the bazar. 

6. For further details and results I beg leave to refer you 
to Mr. Marshman. 

From Dr. C.\mpbell, io T. H. Maddock, Esq. 

I have the honor to acknowledge the receipt of your letter 
of the 29th Ultimo, foiavarding to me copies of correspond¬ 
ence with Professor O’Shaughnessy, and Mr. Marshman, 
respecting the bleaching of the paper made by me at Dar¬ 
jeeling. It gives me great pleasure to find that the use of 
chlorine, suggested by me, in my letter of the 4th July to Mr. 
\T. R. Colvin, as the most probably efficacious material for 
bleaching the paper, has been found to answer so well in the 
hands of the Professor. 

2. I am glad to inform you that I can now furnish a (juan- 
tity of the dried paper tree-bark for Mr. Marshman, and 
I suggest, being directed to do so, the cost here of dried bark 
will.be say 2 or 2-8 Rs. per md., and with the aid of bul- 
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lock carfiage, now becoming available at Darjeeling, it may 
be shipped at Dulalgunge for say 3 to 3-8 per md. Perhaps 
Mr. Marshman may be able to say how far it will be desira¬ 
ble, to have the raw material at this rate. There is very little 
loss of material in preparing the bark fo*r use. 


A few unimportant notes connected with the above correspondence. Hare been < 
omitted by the Editors. They merely related to the transmission of the document 
from one office to another, and the forwatding of a supply of the Paper for ex¬ 
periment, to Mr. Marshman ofSerampore. 
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NOTES AND SELECTIONS. 

The Art of Culture. 

The methods employed in the cultivation of laud are different in 
every country, and in every district; and when we inquire the 
causes of these differences we receive the answer, that they depend 
upon circumstances. fLes circonstances font les assolemens.) No 
answer could show ignorance more plainly, since no one has ever 
yet devoted himself to ascertain what these circumstances are. Thus 
also when we inquire in what manner manure acts, we are answered 
by the most intelligent men, that its action is covered by the veil of 
Isis; and when we demand further what this means, wc discovcrmcrely 
that the excrements of men and animals arc supposed to contain an 
incomprehensible something which assists in the nutrition of plants, 
and increases their size. This opinion is embraced without even an 
attempt being made to discover the component parts of manure, or 
to become acquainted with its nature. 

In addition to the general conditions, such as heat, light, moisture, 
and the component parts of the atmosphere, which are necessary for 
the growth of all plants, certain substances arc found to exercise a 
peculiar influence on the development of particular families. These 
substances either are already contained in the soil, or are supplied to 
it in the form of the matters known under the general name of ma¬ 
nure. But what does the soil contain, and what are the compo¬ 
nents of the substances used as manure ? Until these points are satis¬ 
factorily determined, a rational system of agriculture cannot exist. 
The power and knowledge of the physiologist, of the agriculturist and 
chemist must be united for the complete solution of these questions ; 

4 

and in order to attain this end, a commencement must be made, 

The general object of agriculture is to produce in the most advan¬ 
tageous manner certain qualities, or a maximum size, in certain parts 
or organs of particular plants. Now, this object can be attained 
only by the application of those substances which we know to be in¬ 
dispensable to the development of these parts or organs, or by sup¬ 
plying the conditions necessary to the productictn of the qualities 
desired. 
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The Wles of a rational system of agriculture shwuld erthble us, 
therefore, to give to each plsint that which it requires for the attain¬ 
ment of the object in view. 

The special object of agriculture is to obtain an abnormal develop¬ 
ment and production of certain parts of plehits, or of certain vegeta¬ 
ble matters, which are employed ^as food for man and animals, or for 
the purposes of industry. ^ 

The means employed /or effecting these two purposes are very* 
different. Thus the mode of culture, employed for the purpose of 
procuring fine pliable straw for Florentine hats, is the very opposite 
to that which must be adopted in order to produce a maximum of 
corn from the same plant. Peculiar methods must be used for the 
production of nitrogen in the seeds, others for giving strength and 
solidity to the straw, and others again must be followed when we 
wish to give such strength and solidity to the straw as will enable 
it to bear the weight of the ears. 

We must proceed in the culture of plants in precisely the same 
manner as we do in the fattening of animals. The flesh of the stag 
and roe, or of wild animals in general, is quite devoid of fat, like the 
muscular flesh of the Arab ; or it contains only small quantities of it. 
The production of flesh and fat may be artificially increased; all 
domestic animals, for example, contain much fat. We give food to 
animals, which increases the activity of certain organs, and is itself 
capable of being transformed into fat. We add to the quantity of 
food, or we lessen the processes of respiration and perspiration by 
preventing motion. The conditions necessary to effect this purpose 
in birds are different from those in quadrupeds ; and it is well known 
that charcoal powder produces such an excessive growth of the 
liver of a goose, as at length causes the death of the animal. 

The increase or diminution of the vital activity of vegetables * 
depends only on heat and solar light, which we have not arbitrarily 
at our disposal; all that we can do is to supply those substances 
which are adapted for assimilation by the power already present in 
the organs of the plant. But what then are these substances ? They 
may easily be detected by the examination of a soil, which is always 
fertile in given cosmical and atmospheric conditions ; for it is evident, 
that the knowledge of its^state and composition must enable us to 
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discoveMhe ci*cinnstunces under whjcli a sterile soil may b'(?i emlered 
fertile. It is the duty of»tUe chemist to explain the composition of a 
fertile soil, but the discovery of its proper state or* condition belongs 
to the agriculturist; our present business lies only with the former. 

Amble land is originalfy formed by the crumbling of rocks, and its 
properties depend on the nature of fheir principal component parts. 
Sand, clpy, and lime, arc,thc names given to the principal constituents 
of the different kinds of soil. ' 

Pure sand and pure limestone, ip which there are no other inor¬ 
ganic substances except siliceous earth, carbonate or silicate of lime, 
form absolutely barren soils. But argillaceous earths form always 
a part of fertile soils. Now from whence come the argillaceous earths 
in arable land ; what are their constituents, and what part do they 
play in favouring vegetation ? They are produced by the disintegra¬ 
tion of aluminous minerftls by the action of the weather; the common 
potash and soda felspars, Labrador spar, mica, and the zeolites, are 
the most common aluminous earths, which undergo this change. 
These minerals are found mixed with other substances in granite, 
gneiss, mica-slate, porphyry, clay-slate, grauwacke, and the volcanic 
rocks, basalt, clinkstone, and lava. In the grauwacke, we have pure 
quartz, clay-slate, and lime; in the sandstones, quartz and loam. 
The tnansition limestone and the dolomites contain an intermixture 
of clay, felspar, porphyry, and clay-slate ; and the mountain lime¬ 
stone is remarkable for the quantity of argillaceous earths which it 
contains. Jura limestone contains 3—20, that of the Wurtemberg 
Alps 45—50 per cent, of these earths. And in the muschelkalk and 
the calcaire grassier they exist in greater or less quantity. 

It .’S known, that the aluminous minerals are the most widely 
diffused on the surface of the earth, and as we have already men- 
* tioned, ail fertile soils, or soils capable of culture, contain alumina as 
an invariable constituent. There must, therefore, be something in 
aluminous earth which enables it to exerise an influence on the life 
of plants, and to assist in their development. The property on which 
this depends is that of its invariably containing potash and soda. 

Alumina exercises only an indirect influence on vegetation, by its 
power of attracting and retaining water and '.ramonia; it is itself 
very rarely found in the ashes of plants, but silica is always present. 



COMPOSITION Ot FERTILE SOILS. 225 

having in^host places entered plants by *ineans of alkali€s. In 
order to form a distinct conception of the quantities of alkalies in 
aluminous minerals k must be remembered that felspar contains 17| 
per cent, of potash, albite 11 ‘43 per cent, of soda, and mica 3—5 
percent.; and that^seolite contains 13—16*per cent, of both alkalies 
taken together. The late analyses of CA. Gmelin, LHwe, Fricke, 
Meyer, and Redlenbacher, liave also shown, tjiat basalt contains from 
I to 3 per cent, of potash* and from 5—7 per cent, of soda, that 
clay-slate contains from 2‘75—3'3J per cent, of potash, and loam 
from —4 per cent, of potash.. 

If, now, we calculate from these data, and from the specific 
weights of the different substances, how much potash must be con¬ 
tained in a layer of soil, which has been formed by the disintegra¬ 
tion of 40,000 square feet (I Hessian acre) of one of these rocks to 
the depth of 20 inches, we find that a soil of^ 

Felspar contains. 1,152,000 lbs. 

Clink-stone „ from 200,000 to 400.000 ,, 

Basalt „ „ 47,500 „ 75,000 „ 

Clay-slate „ „ 100,000 „ 200,000 „ 

Loam ., „ 87,000 „ 300,000 „ 

Potash is present in all clays; according to Fuchs, it is contained 
even in marl; it has been found in all the argillaceous earths in which 
it has been sought. The fact that they contain potash may be proved 
in the clays of the transition and stratified mountains, as well as in the 
recent formations surrounding Berlin, by simply digesting them with 
sulphuric acid, by which process alum is formed. (MitscherlichJ It 
is well known also to all manufacturers of alum, that the leys contain 
a certain quantity of this salt ready formed, the potash of which has 
its origin from the ashes of the stone and brown coal, which contain 
much argillaceous earth. 

When we consider this extraordinary distribution of potash over 
the surface of the earth, is it reasonable to have recourse to the idea, 
that the presence of this alkali in plants is due to the generation of a 
metallic oxide by a peculiar organic process from the component parts 
of the atmosphere. This opinion found adherents even after the 
method of detecting potash in soils was known, and suppositions of 
the same kind may be fouj^d even in the writings of some physiolo- 
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gists oV the pKsent da^. Such opipions belong properly‘<o the time 
when flint was conceived to be a product of chalk, and when every¬ 
thing, which appeared incomprehensible on account of not having 
been investigated, was explained by assumptions far more incompre¬ 
hensible. 

A thousandth part of loam mixed with the quartz in new red sand¬ 
stone, or with the lime in the difierent limestone formations, afibrds 
as much potash to a soil only 20 inches it; depth as is sufficient to 
supply a forest of pines growing upon it for a century. A single 
cubic foot of felspar is sufficient to supply a wood, covering a surface 
of 40,000 square feet, with the potash required for five years. 

Land of the greatest fertility contains argillaceous earths and other 
disintegrated minerals with chalk and sand, in such a proportion as 
to give free access to air and moisture. The land in the vicinity of 
Vesuvius may be considered as the type of a fertile soil, and its fer¬ 
tility is greater or less in difierent parts, according to the proportion 
of clay or sand which it contains. 

The soil which-is formed by the disintegration of lava cannot 
possibly, on account of its origin, contain the smallest trace of vege¬ 
table matter, and yet it is well known, that when the volcanic ashes 
have been exposed for some time to the influence of air and mois¬ 
ture, a soil is gradually formed in which all kinds of plants grow 
with the greatest luxuriance. This fertility is owing to the alkalies 
which are contained in the lava, and which, by exposure to the 
weather, are rendered capable of being absorbed by plants. Thou¬ 
sands of years have been necessary to convert stones and rocks into 
the soil of arable land, and thousands of years more will be requisite 
for their perfect reduction, that is for the complete exhaustion of 
their alkalies. 

We see from the composition of the water in rivers, streamlets, and 
springs, how little rain-water is able to extract alkali from a soil, even 
after a term of years; this water is generally soft, and tlie common 
salt, which even the softest invariably contains, proves that those 
alkaline salts, which arc carried to .the sea by rivers and streams, arq 
returned again to the land by wind and rain. 

Nature itself shows us what plants require at‘the commencement 
of the development of their germs and first radicle fibres. Beqiterel 
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has sho\*h that the graminete^ hguminosce,* crucifem, cicMaracea, 
umbellifera, coni/erm. and cucurbitaceee emi» acetic acid daring ger¬ 
mination. A plant* which lias just broken through the soil, and a 
leaf just burst open from the bud, furnish ashes by incineration, 
which contain as mtich, and generally more,*of alkaline salts than at 
any period of their life. (De Samsurtj^. Now we' know also from 
the experiments of Bequerel in what manner^these alkaline salts enter 
young plants ; the acetic .acid formed during germination is diffused * 
through the wet or moist soil, becomes saturated with lime, mag¬ 
nesia, and alkalies, and is again absorbed by the radicle fibres in tlie 
form of neutral salts. After the cessation of life, when plants are 
subjected to decomposition by means of decay and p utrefactiou, the 
soil receives again that which had been extracted from it. 

Let us suppose that a soil has been formed by the action of the 
weather on the component parts of granite, grauwacke, mountain 
limestone, or porphyry, and that nothing has vegetated for thousands 
of years. Now this soil would have become a magazine of alkalies, 
in a condition favourable for their assimilation by the roots of plants. 

The interesting experiments of Strutfe have proved that water im¬ 
pregnated with carbonic acid decomposes rocks which contain 
idkalies, and then dissolves a part of the alkaline carbonates. It is 
evident that plants, also, by producing carbonic acid during their 
decay, and by means of the acids which exude from their roots in the 
living state, contribute no less powerfully to destroy the coherence of 
rocks. Next to the action of air, water, and change of temperature, 
plants themselves are the most powerful agents in effecting the disinte¬ 
gration of rocks. 

Air water, and the change of temperature prepare the diferent 
species of rocks for yielding to plants the alkalies wliich they con¬ 
tain. A spil which has been exposed for centuries to all the influences’ 
which effect the disintegration of rucks, but from which the alkalies 
have nut been removed, will be able to afford the means of nourish¬ 
ment to those vegetables which requhe alkalies for its growth during 
many years ; but it must gradually become exhausted, unless those 
alkalies wliich have been removed arc again replaced ; a jieriod, there¬ 
fore, will arrive, wh«n it will be necessary to expose it, from time to 
time, to a furlhei disintegration, in order to' obtain a new supply of 
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solubl^alkalitw. For *mall as is the quantity of alkali wlifeh jilants 
require, it is nevertheless«quite indispensable for their perfect develop¬ 
ment. But when one or more years have elapsed without any alkalies 
having been extracted from the soil, a hew harvest may be ex¬ 
pected. « 

The first colonists of Virginia found a country, the soil of which 

was similar to that mentioned above ; harvests of wheat and tobacco 

• » 

' were obtained for a century from one and U>c same field without the 
aid of manure, but now whole districts arc converted into unfruitful 

C 

pasture land, which without manure produces neither wheat nor to¬ 
bacco. From every acre of this land, there were removed in the 
space of one hundred years 1200 lbs. of alkalies in leaves, grain, and 
straw; it became unfruitful therefore, because it was deprived of 
every particle of alkali, which had been reduced to a soluble state, 
and because that which was rendered soluble again in the space of 
one year, was not sufficient to satisfy the demands of the plants. Al¬ 
most all the cultivated laud in Europe is in this condition ; fallow is 
the term applied to land left at rest for further disintegration. It is 
the greatest possible mistake to suppose that the temiiorary diminu¬ 
tion of fertility in a soil is owing to the loss of humus ; it is the mere 
consequence of the exhaustion of the alkalies. 

Let us consider the condition of the country around Naples, which 
is famed for its fruitful corn-land ; the farms and villages arc situated 
from 18 to 24 miles distant from one another, and betwocn them 
there are no roads, and consequently no transportation of manure. 
Now corn has been cultivated on this land for thousands of years, 
without any part of that which is annually removed fjrom the soil 
being,artificially restored to it. How can any influence be ascribed 
to humus under such circumstances, when it is not even known 
' whether humus was ever contained in the soil ? 

The method of culture in that district completely cxi>lains the 
permanent fertility. It appears very bad in the eyes of our agricul¬ 
turists, but there it is the best plan which could be adopted. A field 
is cultivated once every three years, and is in the intervals allowed to 
serve as a sparing paslm e for cattle. Tire soil experiences no change 
in the two years during which it there lies fallow^, further than that 
it is pxpn’sed to the mflucuco of the wcathci, by which a fresh por- 
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lion of the*'alkalie8 contained in^it are again set fret or rendered 
solabh. The animals fed on these fields yield nothing to these soils 
which they did not fi^rmerly possess. The weeds upon which they 
live spring from the soil, and that which they return to it as excre¬ 
ment, must always be less than that which tl»ey extract. The field, 
therefore, can have gained nothing from the mere feeding of cattle 
upon them; on the contrary, the soil must have lost some of its 
constituents. * > 

Experience has shown in agriculture, that wheat should not be 
cultivated after wheat on the same soil, for it belongs with tobacco 
to the plants which exhaust a soil. But if the humus of a soil gives 
it the power of producing corn, how happens it that wheat 5oes not 
thrive in many parts of Brazil, where the soils are particularly rich 
in this substance, or in our own climate, in soils formed of mouldered 
wood ; that its stalk under these circumstances attains no strength, 
and droops prematurely ? The cause is this,—that the strength of 
the stalk is due to silicate of potash, and that the corn requires 
phos])hate of magnesia, neither of which substances a soil of humus 
can afford, since it does not contain them'; the plant may indeed, 
under such circumstances, become an herb, but will not bear fruit. 

Again, how does it happen that wheat does not flourish on a sandy 
soil, and that a calcareous soil is also unsuitable for its growth, unless 
it be not mixed with a considerable quantity of clay ? It is because 
these soils do not contain alkalies in sufficient quantity, the growth 
of wheat being arrested by this circumstance, even should all other 
substances be presented in abundance. 

It is not mere accident that only trees of the fir tribe grow on the 
sandstone and limestone of the Carpathian mountains and the'jura, 
whilst we find on soils of gneiss, mica-slate, and granite in Bavaria,. 
of clinkstone on the Rhone, of bashlt in Vogelsberge, and of clay- 
slate on the Rhine and Eifcl, the finest forests of other trees which 
cannot be produced on the sandy or calcareous soils upon which 
pines thrive. It is explained by the fact, that trees, the leaves of 
which are renewed annually, require for their leaves six to ten times 
more alkalies than Jhe fir-tree or jtiuc, and hence, when they arc 
)>laced in soils in which alkalies arc contained in very small quantity. 
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do no^ attain maturity.* When yfc see such trees gtawing ona 
sandy or calcareous swl—the red-beech, the service-tree, and the 
wild-cherry, for example, thriving luxuriantly on limestone, we may. 
be assured that alkalies are present in the soil, for they are necessary 
to their existence. Carf we, then, regard it as remarkable, that such 
trees should thrive in America, on those spots on which forests of 
pines which have grown and collected alkalies for centuries, have been 
burnt, and to which the alkalies are thus at once restored; or that the 
Sportium scoparium. Erysimum latifolium, Blitum capitatum, Setiecio 
viscosus, plants remarkable for the quantity of alkalies contained in 
their ashes, should grow with the greatest luxuriance on the localities 
of conflagrations.f 

Wheat will not grow on a soil which has produced wormwood, and. 
vice versa, wormwood does not thrive where wheat has grown, because 
they are mutually prejudicial by appropriating the alkalies of the soil. 

One hundred parts of the stalks of wheat yield 15’5 parts of ashes 
fH.Davy); the same quantity of the dry stalks of barley, 8'54 parts 
(SchraderJ; and one hundred parts of the stidks of oats, only 4'42 ; 
—the ashes of all these are of the same composition. 

We have in these facts a clear proof of what plants require for their 
growth. Upon the same field, which will yield only one harvest of 
wheat, two crops of barley and three of oats may be raised. 

All plants of the grass kind require silicate of potash. Now this 
is conveyed to the soil, or rendered soluble in it by the irrigation of 
meadows. The equisetacete, the reeds and species of cane, for ex¬ 
ample, which contain such large quantities of siliceous earth, or sili¬ 
cate of potash, thrive luxuriantly in marshes, in argillaceous soils, and 
in ditches, streamlets, and other places, where the change of water 


* One thousand parts of the dry leates of oaks yielded S5 parts of ashes, of 
which 24 parts consisted of alkalies soluble in water; the same quantity of pine 
leaves gave only 29 parts of ashes, which contained 4'6 (larts of soluble salts. (De 
Sauamre. I 

f After the great tire in London, large quantities of tiie Erysimum latifolium 
were observed growing on the spots where a tire had taken place. On a similar 
occasion, the Blitum capitatum was seen at Copenhagen, the Smecio viscosus in 
Nassau, and the Sportiam rrapari’uai in Languedoc. After the burniogs oftorests 
of pines in North America jioplars grew on the same soil. (Franklin.) 



ON THE CULTIVATION & PftKPAKATION OP TOBACCO. 231 


renews constantly the supply of (iissolved silicif. The EhnounU'^of sill- 
cate of potash removed from a meadow, in the form of hay, is very 
considerable. We need only call to mind the melted vitreous mass 
found on a meadow between Manheim and Heidelberg after a thun¬ 
der-storm. This mass was at first supposed ^0 be a meteor, but was 
found on examination (by Gmeltn),to consist of silicate of potash; a 
flash of lightning had struck a stack of hay,,and nothing wa| found 
in its place except the melted ashes of the hay,— Liebeg’s Organic 
Chemistry of Agriculture and Physiglopy. 


Notice upon the cultivation and preparation of Tobacco. Published 
by direction of the Commission appointed by the Spanish Govern¬ 
ment. 

Translated and Communicated to the Ceylon Agricultural Society, 
by JosiAS Lambert, Esq. F. G. S. V. P. 

Tobacco flourishes in rich, cool and dry soils, and also in those 
of a stony or sandy nature, provided there be a foot depth of vege¬ 
table mould—^Virgin forest land, and old'meadows, will produce ex¬ 
cellent crops for many years without manure. If the soil have borne 
other crops previously, it must have a six months’ fallow, and be 
well manured. All descriptions of manure are good, but preference 
should be given to the dung of sheep or goats : that of the horse 
and horned cattle is the next best, and the older the better. 

There are many sorts of Tobacco, but the best yet known is that 
grown in Cuba, commonly called Havana Tobacco. 

The seed beds should be carefully prepared with fine mould which 
has been well worked, and before sowing, the surface must be press¬ 
ed down with a light roller, the flat of a spade, or a board, in order 
that the seed may not sink into the soil upon the first watering, 
which is immediate and indispensable from a fine rosed pot. It is 
necessary to mix the seed which is extremely small, with three or 
four times as much sand, ashes, or fine mould, in order that the 
plants may not spring too thickly, and care must be taken that the 
seed be not covered more than a quarter of an inch deep:—frequent 
waterings and weedings are necessary in these beds, and transplant¬ 
ing should not take place until four or five leaves be fully develo))ed. 
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This opteratiorf must hrf preceded by,a copious watering the day pre¬ 
vious, in order tlint the jflants may be easily removed without break¬ 
ing, and that a portion of the soil adhere to- the roots. 

The plants should be placed in rows, at three feet apart, those of 
one row being opposite tb the spaces in the other.—A few days after 
transplanting, the ground will be covered witlj young weeds, which 
must bc^carefully cut up by means of a small crooked hand hoe. This 
operation must be repeated as often as necessary, until the plant 
shall have acquired sufficient strength to choke the weeds by its own 
luxigiance.—Not less important is the hoeing up the soil round the 
plants, as much as^ possible ; well managed, this operation gives it 
great strength and facilitates the irrigation which must constantly 
be practised. 

The moment the flower bud appears, it must be removed, and so 
on in succession with every one which is presented, the object in this 
case being to cause all the sap to be delivered to the leaves ; this 
process will however induce the shooting of new leaves which must 
be carefully removed as soon as they appear- 

From the period of destroying the flower buds until the ripening 
of the leaves, five or six weeks will elapse, according to the season, 
climate, and aspect of the ground. 

Having spoken of the flower stopping, it is necessary the planter 
should recollect that hie ought to leave some plants for the purpose 
of bearing seed: the finest and strongest should be reserved with 
this view, and very few are required, as each will produce at least 
30,000 grains, and many authors assert that a single plant will 
give 300,000.—It is unnecessary to state that these plants exact 
much care in their cultivation, and therefore the zealous planter 
generally has them in a garden close to his house, where he can 
"give them his particular attention. 

Among the various signs of the ripeness of the leaf, the most 
characteristic are the following; a change of colour, and the loss of 
that lively and equal green, they have hitherto maintained, assuming 
a marbled appearance, with irregular spots of a yellowish colour; a 
blistery and shrivelled texture, bending downward ; and finally, be¬ 
coming rough to the touch, and so brittle that in folding down, 
even the thinnest part of the leaf, it will immediately crack. 
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The harvest is collected either in leaves or tn the wSole plt&t. 

The first method, viz. that of the leaves, iS commenced by taking 
off those nearest the ground, as follows ; the thumb of the right 
hand is placed upon the upper part of the leaf-stalk, and the fore¬ 
finger a little bent on the lower side, as clSse to the main stalk as 
possible; a very slight effort dov^nwards, detaches the leaf without 
bringing away any bark from the trunk.- Am they are removgd from 
the plant, the gatherer places them upon his left arm, one over the 
other, the upper side of one leaf always in contact with the underside 
of the following, until he can carry no more ; he then lays them on 
the ground in a line, the other men following gn the same line, 
placing their bundles in succession, taking care that they be laid 
upon their edges, and not one upon the other as they had been upon 
the arm, in the first place, because the leaves in the centre of the 
bundle would heat, and next, it is more e^sy to collect them for 
carrying off the field, than if they were disposed of here and there, 
all over the ground. It must not be lost sight of, that only those 
leaves which are perfectly ripe should be gathered ; the remainder 
will come on in a few days, and attention 'to this point is so essential 
that occasion may occur in certain seasons to gather at three or 
more periods. 

Taken to the drying houses, either in carts or on the backs of 
cattle, wrapt up in cloths or mats, or on hand barrows, the motion 
of which, being gentle, is by far the most preferable mode,—the 
leaves are placed on the floor, the stalks downwards, close together, 
but not packed ;—a boarded floor, well raised by beams underneath, 
is the best for the purpose, "but in the event of brick, stone, or earth 
alone being available, a bed of straw must intervene, in order, that 
moisture may not communicate an injurious effect. In this state the 
leaves may remain two or three days, during which time they heat* 
and begin to take a yellow colour. This is called the sweating pro¬ 
cess, which causes them to lose a considerable portion of the water 
of vegetation, renders them flexible, less brittle, and more easy to 
be strung, which is the next operation ; for which purpose flat nee¬ 
dles of 4 or 6 inehes long are used, and the twine must be strong and 
well twisted, the Icrihlh may be proportionate to that of the building, 
or the beams to which t^ey are hung, and strength of the twine . 
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but in ^eneral*three or*fottr yards is,sufRcient, and they are* suspend¬ 
ed from hooks or nails in the beams. Some planters, to save ex¬ 
pense of needles and twine, string with sallow wood, others leave a 
piece of the trunk bark upon the stalk of the leaf, and make use of 
this as a hook to hang it upon cords already fixed, and many simply 
tie two leaves together by the trunk bark, and so hang them on the 
drying lines: these last.have also the object of augnmenting the 
weight of their crop. 

The second method of cropping^ consists in taking off the whole 
plant at once. The workman lays hold of it near the bottom, bend¬ 
ing it gently outwards with the left hand, and cuts it off with a 
pruning knife, from below upwards, as near to the ground as possi¬ 
ble ; he leaves them on the spot, taking care that the cut ends lie in 
the direction ' of the wind, and that the leaves be not broken or 
doubled over. A clever workman will cut three hundred plants in 
an hour. Two or three adjoining rows may be collected into one 
line of cut plants, and this operation should be performed in the 
morning, in order that the plants be housed on the same day, and 
thus avoid exposure to fog, dew, or rain, during the night. Three 
or four hours after cutting, the workmen are employed in tying two 
plants together, by their lower ends, with sallow, (or jungle bind,) 
without moving them from where they lie, and disturbing them 
as little as possible. Twine may be used, but bind is better, as the 
stalks in this case are more separate.—^Thus tied together in a line, 
it is very easy to gather and place them in carts, or upon hand bar- 
rows, to carry to the drying house, and the leaves being now dead, 
they do not suffer in this operation,—taking equal care in the remo¬ 
val from the carts or barrows they are allowed to sweat the same 
time, and are then hung up on ropes. 

In either of the preceding methods of cropping, the remaining at¬ 
tention of the planter is directed to form bundles of leaves and put 
them into fermentation which is the last object he has to obtain. 
There is a certain proof of the complete drying of the leaf, in that 
of the end of the stalk ; another is that of squeezing it in the hand 
without breaking.—When these occur, the strings arc detached and 
twine drawn out; generally twenty-five leaves are formed into a 
bundle, which is made up by tying onerstalk round the others, a 
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jjeculiar operation, which must seen ratherthan described.—The 
stalk cured leaves are stripped off, and made fnto bundles in the same 
manner, in each case taking care to separate the various qualities of 
leaf. This process going on, other workmen make piles of the bundles, 
placing them either in an oblong position, o*ne over the other, with 
the points meeting add the stalk outwards, a yard and a half high, or 
in a conical form, the points always inside, J)ut whatever the shape 
of the mass, it must be apart from the wall of the building, and 
upon boards raised from the floor, so that the free circulation of the 
air be not impeded; they must then be covered with cloths or mats, 
and weights placed upon the heap. It ought tj be frequently in- 
spected, in order to ascertain the degree of temperature, that no 
part be too much heated, which might cause it to take fire, or induce 
an undue fermentation, totally destructive to tlie tobacco. 

This is the most difficult part in the prepgiration of tobacco, be¬ 
cause its practice does not admit of any general rule, and depends 
entirely upon experience for this reason, it being impossible to de¬ 
signate the degree which the temperature may be allowed to reach, 
we limit ourselves to say, that when bjr introducing the hand into 
the heap, great warmth and moisture are perceived, it must imme¬ 
diately be broken down and re-made, placing in the middle those 
buniUes wliich had been outside: it frequently occurs that this oper¬ 
ation must be performed three or four times. 

As soon as the violent fermentation is over, so that no more danger 
need be anticipated, the bundles may be lightly packed in casks, and 
j)laced in a dry and cool warehouse. 

Note by the translator. Instead of a needle and twine, a strip of 
rattan, such as is used by chair-makers, might be economical^ em¬ 
ployed. The cropping by leaves and stringing them, is unquestion¬ 
ably preferable to^any other. 


Remarks upon the prevailing epidemic in Cattle, June, 1842. Commu¬ 
nicated to the Ceylon Agricultural Society, ly JosiAS Lambbkt, 
Ks«., F. G. S. Vice President. 

Without cuteiiug»iuto the cyiuses in which the disease has origi¬ 
nated —difficult in cases of this nature to assign, and utterly useless 
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towards remedy or cure—^the author wishes to confine hlfnself to a 
statement of such facts as have come under his notice, in the herd 
of nearly two hundred head of cattle, upon the Doombera Sugar 
Estate. 

Daring many months'(a period which cannot be correctly ascer¬ 
tained) all cattle in the Island have^ been attacked by the pestilence, 
and in the vicinity of the property above-mentioned, it has prevailed 
with more or le ss violence for at least six. months, and thousands of 
cattle have been swept off; the immunity enjoyed upon this estate 
was attributed to the nature of the food (cane tops, spent wash from 
the stills, and an occasional dos e of salt) to the absolute isolation in 
which the stock was kept, and to the care bestowed upon them ; the 
results fully proved the system to be good, the cattle remaining 
healthy up to the period of the cessation of cane-grinding, in the 
middle of May. At this time the guinea-grass not being well adapt¬ 
ed for their exclusive food, they were turned into the pasturage of 
the adjoining Coffee Estate of Palle-kelle, which was close ground, 
and here they continued healthy, being housed nightly, fed with cut 
guinea-grass, and littered with cane trash. The distance of the 
Coffee Estate pastures from the sheds, being considerable, it was de¬ 
termined upon grazing over the adjoining Doombera pastures, be¬ 
longing to the Sugar Estate, where there was abundance of fine 
grass; unfortunately, this land, to the extent of 300 acres, has 
roads passing though it, and the native cattle have had an unlimited 
range over it. A few days only elapsed when the first case of sick¬ 
ness appeared on the 18th of June, terminating fatally within twenty- 
four hours. The full development of the disease took place ou the 
17th,^ on which, and the two consecutive days, sixty head of cattle 
died, notwithstanding the precaution of separating and bringing home 
all the stock ; the attack being so sudden, and its extension so rapid 
as to bewilder the judgment—militating almost against the sug¬ 
gestion of a remedy, if such there could be under a visitation of this 
appalling nature. The food was immediately changed to cane tops, 
with salt: doses of oil were given, and an amelioration was per¬ 
ceptible, i. e. the number attacked diminished sensibly, and some 
of those in an incipient state of disease, rallied ai.d recovered. 

The first symptoms observed, have been, a general dullness in 
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the animM, sometimes fever, tjjid always « purule*t di*harge 
from the nostrils and eyes, together with oppressed and husky 
respiration ; to these succeed a complete prostration of strength, 
inertia, and a slight evacuation of very fluid excrements ; the flanks 
become hollow, the chest and ribs maintain their rotundity, my¬ 
riads of the blue fly attack the animal several hours before death, 
and he sinks, apparently without pain, having scarcely from the mo- 
ment of the attack exhibit^id any indication of pulse, and in frequent 
instances, the lancet has failed to draw a drop of blood. It is re¬ 
markable that the blue fly does not approach the sick cattle which 
recover. 

Post mortem examination exhibits the wind-pipe full of frothy 
mucus, the air cells of the lungs charged with the same, and infla¬ 
med in a high degree ; the heart full of coagulated blood, and toge¬ 
ther with the pericardium, in a healthy natural state. The oesophagus 
inflamed, and the mucous membrane one mass of pus ; the first and 
second stomachs without any particular aflection, and containing a 
small portion of recent food ; the third stomach (manyplus) distended 
with food, and very hard; upon opening it, the folds were found 
highly inflamed and the food compressed into the consistence of oil¬ 
cake ; the fourth stomach contained a small quantity of food in a 
semifluid state, and, together with the colon and intestines, including 
the rectum, manifested a high degree of inflammation; the whole of 
the mucous membrane of these latter was converted into pus, which 
upon being removed exhibited the intestine itself in a state of incipient 
ulceration throughout its whole course; the liver turgid and inflamed, 
gall bladder full of healthy secretion, and nothing further remarkable 
presented itself in the abodminal cavity. , 

This examination led to the immediate bleeding, to a small extent, 
not only of the cattle labouring under the first symptoms, but of the * 
whole stock, together with the exhibition of about a pint of oil, 
gradually and gently administered, with the view of softening the 
hard dry food in the third stomach, and facilitating its passage ; the 
result has been that thirty-five head have passed through the incipient 
stages in safety, and are now recovered : there yet remain ten which 
have not experiencefl the attack, and it is hoped they may get through 
it lightly, if aflccted. In iJie commencement of the disease, Epsom 
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salts and ginger were ^iven, without any effect; the former would, 
certainly, be injurious, 4nd the latter could only stimulate the action 
of the rumen. The progress of the disease is so rapid that a remedy 
has scarcely time to take effect, and when advanced to a certain 
stage it will be impossiUle to check, from the difficulty of evacuating 
the manyplns, and arresting the extensive ulceration of the intesti¬ 
nal canal. . 

The conclusions drawn from what has been said, are that the 
contagion is communicated by depasturage upon land where in¬ 
fected cattle have grazed, and that the propagation of the disease 
is not induced by atmospheric influence ; it may also be assumed 
that actual contact will cause its developement. 

Excessive bleeding is found to be prejudicial, whilst the moderate 
extraction of a pint and a half, in some cases, relieves the animal 
considerably, and the use of oil, in doses of half a pint, at intervals 
as occasion may require, gently administered, so that it may find 
its way into the manyplus without reaching the rumen, should not 
be omitted. Hogs’ lard, which was recommended some time since, 
will produce a similar effect, provided it be given in a fluid state, so 
as not to fall like a pellet through the oesophagus, which would in¬ 
evitably open the pillars of the rumen, and being introduced there 
would be of no use. 
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Proceedings of the Society. 

A GeMral Meeting was held at the Town Hall, on Wednesday 
the 14th September, 1842. 

'Fhe Hon’ble Sir John P. Grant, President m the chair. 

{Forty-four Members present,) 

The Proceedings of the last Meeting were read and confirmed. 

The gentlemen proposed At the last Meeting were elected Mem¬ 
bers, viz 

Captain J. A. Currie, Messrs. A. T. Dick, Andrew Ilnv, C. 
Allen, W. N. Ho4ger, andR. S. Maling. 

CANDIOATES POK ELECTION. 

The names of the following Gentlemen were submitted as candi¬ 
dates for election : 

Capt. Hamilton Vetch, Political Assistant in Upper Assam,— 
proposed by the President, seconded by Dr. Corbyn. 

T. J. Pinnie, Esq., in charge of Government Cotton Plantation 
at Kotra,—^proposed by the President, seconded by Dr. Corbyn. 

E. McDoncll, Esq., Sub-Deputy Opium Agent, Champarun,— 
proposed by Mr. W. Moran, seconded by Dr. Corbyn. 

James Hill, Esq., Merchant, Calcutta,—proposed by Mr. D. C. 
Mackey, seconded by Mr. Willis. 

Henry Brownlow, Esq., Civil Service, Cuttack,—proposed by the 
President, seconded by Dr. Corbyn. 

M. Shawc, Esq., Commissioner of the Soonderbnnds,—proposed 
by Mr. Robert Torrens, seconded by Mr. Chas. Bury. 

R. P. Harrison, Esq., Civil Service, Malda,—proposed by Mr. 

Robert Torrens, seconded by Mr. Bury. ^ 

S. H. Robinson, Esq., of Dhoba Factory, near Culna,—proposed 
by Mr. Frederick Nicol, seconded by Dewan Ramcomul Sen. 

Baboo Ramnauth Tagore,—proposed by Mr. Piddington, seconded 
by Mr. Dubois. 

A. Sevestre, Esq., Calcutta,—proposed by Mr. Piddington, secondi 
ed by Mr. Dubois. 

PRESENTATIONS TO THE LIBRARY. 

1.—A pamphlet on,thc production of Isinglass along the Coasts of 
India, with a notice of its Fisheries. By Professor Ilovle.— Presented 
by Government. 
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2. —The ffrst numVr of the Peoceedmgs of the Ceyfon Agricul¬ 
tural Society .—by the Society. 

3. _The Planter’s Journal, Nos. 7 to 11 .—Presented by Jllyr. G. T. 

F. Speeds. 

4. —The Calcutta Literary Gleaner, No. 1.—Presented by the Pro¬ 
prietor. 

5. -rThe Table Fruits of India, Nos. 3 and i.—Purchased by the 
Society. 

BLBCTION OF VICB-PRBSIDENT8. 

The Honorable the President opened the business of the day by- 
stating, that agreeably to the resolution of the last Meeting, the first 
question for the consideration of Members was the appointment of 
two Vice-Presidents to supply the vacancies caused by the death of 
the Nawaub Tahower Jung, and the resignation of Mr. C. K. 
Robison. • ^ 

He would propose, if it should meet the approbation of the Meet¬ 
ing, that Dr. John Grant and Dewan Raracomul Sen be requested 
to accept the office of Vice-Presidents of the Society. 

The proposition was put to the vote and carried unanimously. 

'The President having previously expressed his deep sense of the 
loss the Society had sustained in the death of its late Secretary, Dr. 
Spry, and of the merits of that excellent person, both as an officer of 
this Society, and as a member of the community, would propose that 
the election of a gentleman to succeed him as Secretary should be 
fixed to take place at the Meeting of the Society in November next, 
in order to aUow time for such gentlemen to appear as candidates 
who might be disposed to come forward. 

This was put to the vote and carried unanimously. 

, The President then said that he had enquired into the probable 
amount and nature of the business to be done during the next two 
months, and he found there was none which could not be perfectly 
well conducted by the Deputy Secretary and which that Gentlemen 
was willing to undertake. He thought, therefore, it unnecessary to 
appoint any person to act as Interim Secretary until the election 
should take place ; although he ought to meqtion that some of the 
Members had very handsomely offered their services ad interim gra¬ 
tuitously. • 

This suggestion was unanimously concurred in by the Meeting 
rnd no Interim Secretary was appointed. 
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TRIBBTE Af RESPECT TO THE MMIORT OF ThS EATS (eCRETART OF 
THE SOCIETY. * 

In reaming his thanks to the Meeting, for the honor conferred 
by his election as Vice-President of the Society, Dr. Grant said he 
would take the opportunity of expressing his* cordial concurrence in 
what fell from the President, relative to the ^^eath of their late ami¬ 
able and excellent Secretary ;—^he conceived^ however, the Society 
ought not to be satisfied with a mere verbal expression from in¬ 
dividuals, but that an expression *f regret for the loss it had sus¬ 
tained, ought to be placed on record ;—and he would therefore beg 
to move the following resolution :— • 

" That this Society on holding its first meeting after the lament¬ 
ed and unexpected death in the prime of life and well directed ener¬ 
gies, of its late able and zealous Secretary, Dr. Henry Harpur Spry, 
is desirous to place on solemn record, its deep regret at an event 
that has deprived this institution of a most assiduous and valuable 
functionary, and Society at large, of a truly estimable, useful and be¬ 
nevolent member." . 

Tlie above Resolution was seconded by Dr. Corbyn, and carried 
unanimously. 

Dr. Corbyn addressed the Meeting at some length, on the great 
zeal and acquirements of the late Secretary, and concluded by giving 
the following notice of motion for consideration at the next general 
meeting :— 

“ That as a mark of the deep sense, this Society entertain of the 
valuable exertions and zeal of their late Secretary Dr. Spry, a Gold 
Medal, to be entitled the “ Spry Medal," shall be given by the So¬ 
ciety to such persons who may emulate his bright example for zeal 
in developing the Agricultural resources of India.” 

SUBSCRIBERS IN ARREAR. 

The motion which was postponed at the last Meeting, owing to 
the absence of the Mover, to the effect, " that the Finance Com¬ 
mittee have the power to revise from time to time the list of sub¬ 
scriptions in arrear, and that they be empowered to publish periodi¬ 
cally the names of thpse defaulters, the recovery of whose subscrip¬ 
tions is hopeless,” was then read,—supported by Mr. Hume and 
unanimously agreed to. 

O 

PUDLICATION •OF THE NKW MONTHLY JOURNAL. 

The motion of which notice was given by Mr. Piddington at tile 
last Meeting, viz., " that the pubUcatioa of the NewjMonthly Jour- 
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nal be'deferrid until dfter the Annual Meeting,” was theh'read. Mr. 
Hddington spoke in suftport of his motion and wAs answered by Mr. 
Hume. Mr. Piddington replied. The question was put and the mo¬ 
tion was negatived. 

KBMUNEBATION TO THB* BECRBTARY ANO DEPUTY SECRETARY.-NEW 

JOURNAL OP THE SOCIETY." • 

Mr. .Huflfhagle gave the following notice of motion for considera¬ 
tion at the next Meeting 

Moved by Mr. Huffnagle, secoaded by Dr. Grant " that the Se¬ 
cretary of the Society and Editor of the Monthly Journal pay tp the 
Assistant Seoretaqv the sum of one hundred rupees per montl^^rom 
the proceeds of the Journal derived from the additional eight rupees 
levied from subscribers.” 

Dr. Coi'byn gave notice of the following amendment 'which was 
seconded by Mr. Piddington^:— 

” That the Monthly Journal be considered the property of the 
Society and that the Secretary’s salary in remuneration for his la¬ 
bour in conducting it be encreased from 300 to 400 rupees per 
mensem, and instead of 8 rupees per annum being considered a dis¬ 
tinct charge for the Journal that the quarterly subscription of each 
member be encreased from 8 to 10 rupees.” 

It was moved by Mr. Staunton, and seconded by Mr. Byrne and 
resolved. “ That a Special Meeting be held on the first Wednesday 
in October 1842 to take into consideration the proposition of Dr. 
Huffnagle and the amendment of Dr. Corbyn.” 

NEW JOURNAL. 

The question was put on the .following Propositions relative to the 
Ncw'Monthly Journal and the same were carried unanimously. 

1st. Moved by Dr. Grant and second by Dr. Huffnagle,—“That 
the Committee of Papers be requested to carry on the Monthly Jour¬ 
nal until the election of a Secretary.” 

2d. Moved by Dr. Corbyn, and seconded by Dr. Huffnagle,— 
" That Dr. Mouat be requested to act as a member of the Committeb 
of Papers until the election of a Secretary.” 

3d. Moved by Mr. Hume, and seconded by Dr. Huffnagle.— 
That it is very desirable that in the election of a successor to the late 
Secretary Dr. H. U. Spry, a gentleman'should be chosen able and 
willing tb carry out the Now Monthly'Journyl, and that the several 
candidates for the vacant office be requested to state in writing to 
the Society, tlmough the Deputy Secretary, whether they are pre« 
pared t'o undertake the editing of the work.’* 
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AMERICAN BARDEN, AND COTTOlf SEEDS. 0 

A report from the Finance Committee, ia accordance with the 
Resolution passed at the last Meeting " that the matter under dis¬ 
cussion relative to the consignment of seeds from America referred 
to it to report its opinion” was then read. 

The Committee states that having had before it the correspondence 
which has taken place, and having had the^ benefit of the personal 
explanations offered l)y the Secretary on the occasion, begs leave to ’ 
suggest that the Cotton as well aj the vegetable seeds be taken by 
the Society if in a merchantable condition. 

It was moved by Dr. Grant, seconded by Mr. S^eede and resolved 
that the report of the Committee be confirmed. 

Mr. Piddington moved, seconded by Dr. Corbyn, and resolved 
that it was a portion of theTenessec Cotton seed be sent to Dr. Wight 
at Coimbatore and to the Superintendent of the cotton plantations at 
Bombay. 

SOCIBTV’s NURSERY GABDE.V. 

A second report of the proceedings of the Finance Committee at 
its Monthly Meeting held on the 12th instant, was read. 

The Committee states that it has sanctioned the jjayment of all the 
bills submitted by the Treasurer, with the exception of the bill for the 
Nursery, and calls the attention of the Society to the circumstance 
of the Overseer of the Nursery being now uncontroled in his dis¬ 
bursements, in consequence of the departure of Dr. Wallich, who 
interested himself, as Superinten dent of the Botanic Garden, and as 
Vice-President, in the supervision of the expenditure. The Com¬ 
mittee submits to the Society that some other control should be ap¬ 
pointed, and suggests an application to the Acting Superintendent, 
Dr. Voigt, on the subject. .. 

It was moved by Dr. Grant, seconded by Mr. Speede and resolved,* 
—'• That the report of the Committee be confirmed and that Dr. 
Voigt be solicited to give the Society the benefit of his services.” 

REPORT OP PROGRESS TOWARDS A TESTIMONIAL TO THE LATE 
REV. DR. CAREY. 

The Deputy Secretary intimated to members the satisfactory pro¬ 
gress which had been made in the subscription for a Bu«t to the 
memory of the Founder ot, the Institution. Siiite the last Meeting 
of. the Society one hundred rad nineteen names had been added to . 
the list, and the suhseripton now amounted to eleven hundred and 
ninety rupees. 
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Mov^d by ®r. Grant, seconded by Dr. Mouat, and rcsolfed, “ that 
the Finance Committee«be requested to arrange all the details for 
carrying into effect the intentions of the Society in respect to the 
Testimonial.” 

SUGAR CANE* DISTRIBUTION-GARDEN SEEDS. 

A memorandum from the Overseer of the Nursery shewing the 
quantity of Sugar Cane ^hich will shortly be ready for cutting, was 
read. It stated, that owing to the late severe gale the cultivation 
had sustained so much damage tliat there was little probability of 
the supply of Canes this season exceeding sixteen thousand or about 
one third of the quantity distributed lusi year. 

It was moved by Mr. Speedc. seconded by Dr.Grant and resolved, 
" that the distribution shall commence from and ter 'iie loth of 
November next, and that a ciinrge slm'i (>c made )f one anna pt;r cauc 
including straw bands for securing the Ourion 

The Deputy Secretary moutioned that a small supply ot garden 
seeds from England, procured througli tin- friendly agency of Dr 
Hoyle, had just been received and woidd shortly be leady for distri¬ 
bution. He further slated that as there w. s >i iiiii' . surplus frmii 
the consignment of seeds received f’ om tl c (..ajie, 1,'|; <,line might 
perhaps be made available to the public by purchase. Tliis sugges¬ 
tion was adopted and it was re.solved that the same charge lie meide 
as on former occasions. 

LETTER FROM THE LATH FRESIDENT. 

A letter from the late President of the Society was read acknow - 
lodging the receipt of the late Secretary’s letter of the 20th April last 
informing him of the wish of the Society that he should sit for a full 
length Portrait, to be placed in the rooms of the Institution in the 
Metcalfe Hall. Sir Edward Ryan, in reply intimates that he feels 
’“deeply sensible of the kind and flattering manner in which the 
Society has been pleased to regard his services for so many years as 
their President and that he will most cheerfully comply with their re¬ 
quest.” He regrets, however, he cannot do so before his return from 
the Continent, which will not be until next year. Sir Edward adds 
he has ascertained that the amount (£474) placed at his disposal will 
be quite sufficient to cover the expences of a full length portrait and 
frame, the portrait to be executed by the first artist of the day. 

Moved by Dr. Grant, seconded by M^. Huiqe and resolved, “ Tlhxt 
an^account of to-day’s proceedings to be drawn up by the Deputy 
Secretary,be published inthepapers of Calcutta,Madras audBombay. 
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On th? Climate, Soil, and Agricultural Capabilities of the Pro¬ 
vince of Benares. % Major Henry Carter. 

Ill attempting an Essay on any portion of Indian Agricul- 
turiij we have not many steps to trace upwards, from the rude 

f 

implements now in use, to the pointed stick, with which the 
first farmers may be supposed to have scratched a drill, or 
dibbled a hole, for the reception of their seed; yet, notwith¬ 
standing the roughness of their implements, the natives are 
by no means so deficient in practical and theoretical know¬ 
ledge as their rudeness would indicate; their exertions are, 
however, sadly checked by the poverty of the whole rural po¬ 
pulation, which not only prevents their expending suflScient 
labor and expence on cultivation in general, but absolutely 
destroys the very heart’s blood of agriculture, by converting 
nearly all the manure of the country into fuel: not that they 
are ignorant of its use or insensible to the value of manure, 
for on their most valuable crops. Sugar, Opium, and Tobacco, 
they carefully sprinkle whatever ashes and other refuse they 
can collect, andifreely use, when permitted, the manure accru¬ 
ing at Indigo factorl^ca The natural fertility of the soil and 
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cUhiate i$bmewkat counterbalance^^ this loss; but the general 
poverty has a more pernicious effect, in putting all improved, 
implements of Agriculture, beyond the reach of the generali¬ 
ty of native farmers, and rendering impossible any attempt at 
experimental farming, from which, in a very short period, our 
native land, but particularly Scotland, has befen raised from a 
ppsition in practical Agriculture much lower than the Indian, 
to its present refined, and I had almost said, perfect state : their 
poverty has a still further effect by limiting the supply of 
water which, where plentiful, supplies the place of manure in 
an almost magical manner. 

When the Society consider, that the Agriculture of each 
county in England, yields materials for one or more complete- 
works, with numerous essays on each individual object of cul¬ 
tivation, they will scarcely expect from any one of their mem_ 
bers more than a limited attempt to bring before them the 
agricultural practices of a single Province. Selecting perhaps 
one article on which to give more minute information, I shall 
confine myself to Benares, one of our richest districts, whose 
annual export, in sugar alone, exceeds half a million maunds, 
with a nearly equal value in opium and indigo; and consi¬ 
dering the cultivation of sugar to be of the greatest import¬ 
ance, shall confine myself to its detail. 

The Province, except on its western frontier, is bounded 
by the rivers Ganges and Dewa or Gogra, which meeting a^ 
Revelgunge near Chupra, separate it on one side from Chup- 
pra and on the other from Arrah. 

•In climate, although agreeing with Bengal in its general 
division into cold, hot, and rainy seasons, this province, I con¬ 
sider, differs more from Bengal, than the most northerly and 
southern portions of Great Britain differ from each other. 

The air of the cold season is dry, clear, and sharp, the 
nights frequently attended with frost, injurious to several ar¬ 
ticles of culture; the most tender of which niay be stated, as 
Urrear, Gram,and the koonty of Indigo.i,! have however known 
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it so severe as to injure the whole fubby cPop materially. 
This want of moisture in the atmospHere, when not relieved 
by rain or artificial irrigationj almost wholly checks vegetation ; 
it rarely however happens, but one or more showers fall 
during the cold weather, which commences in October, when 
the seed for the rubby crop^ is committed to the earth, and 
ends in April, by which time the harvest is gathered in, and 
the husbandman is again busy in preparing for the ensuing 
year, by planting the great sugar cane crop, which it is his 
business to water and hoe continually throughout the hot 
weather, which rages from April till the rams commence, ge¬ 
nerally from the 10th to the 20th June, but occasionally not 
till July, when the air is of a temperature scarcely conceivable 
by those who have not endured it. Tbe rains generally com¬ 
mence, as in Bengal, with much thunder, lightening, and wind, 
and continue till the end of September, with more breaks 
howevdilSand of longer duration than in the Lower Provinces. 
The first shower sets the whole Agricultural population in mo¬ 
tion. Land has to be prepared for Rice, Hemp, Urriar, Indigo, 
Peas, and all the lesser grains, which compose M'hat is term¬ 
ed the Khureef crop, and as the season advances, the land for 
the Rubby crop and Sugar, to be sown in the following spring,is 
also put in course of preparation, by receiving two or more 
ploughings. 

The soil of such an extensive Province must be very vari¬ 
ous, yet its two grand divisions may be stated as clay and 
sandy loam. The former generally more suited to the 
Cerealia and other Khureef crops, while the latter and lighter 
afford good Khureef. Both soils are frequently much inter¬ 
mixed with granulated calcareous matters, known commonly 
under the name of Kunkur, and containing from 3 to 30 per 


• The Rubby inemde* all the Euroiwan (Train, and sueh of the Native a. are 
reaped between the cold and hot weathers ffenerally in February and March 
Suirar « not distinguished af cither Rubby or Khureef. 
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cent of lime : if^here this Knnkur exists in excess, it injures the 
productive quality of thte soil, often to its total destruction. 
Cotton, however, I have observed to thrive with a greater 
quantity of lime in the soil, than any other crop. Saline sub¬ 
stances also (Salt,Soda,Saltpetre) pervade many large tracts of 
the Province, and where" aboudding, render the soil abso- 
bitely barren ; the largest tract of which I am aware, com- 
commences below Doony Ghaut on the Dewa, in the Collec- 
torate of Azimghur, and runs nearly parallel to the river, 
throughout the North-eastern part of the district, until it 
enters Oude. The neig hbourhood of this tract is occasional¬ 
ly interspersed by spots of some fertility, but the belt of Oo- 
sur (the name by which these barren spots arc known) ig 
clearly traceable from Doory by Beteria to Koilsa. The 
saline earth is exported in its natural state, to Goruckpore, 
for the manufacture of soap. 

No part of the Province appears wholly free frA barren 
spots, caused by these salts in the neighbourhood of Ghazipore, 
between Benares and Allahabad, and in the Jaunpore dis¬ 
trict they are to be met with, but none, that I am aware of, 
equal in extent to that above described. 

A third but much smaller division of the soil is a black 
mould of no very great fertility and bringing to mind the inert 
vegetable soils which constitute what are called Peat Mosses 
or Bogs in Ireland: this soil would doubtless, on increased 
means, be improved by the addition of lime or other active 
manure, but this is a step in Agricultural advancement which 
time can alone effect: this soil exists chiefly in (^e South¬ 
eastern portion of the Province, between Ghazipore and the 
Dewa. 

Perhaps no Province in India is so bountifully supplied 
with Rivers as that of Benares; in addition to the Ganges 
and Dewa, which in a manner enclose it, there are the Goomty, 
navigable at dll seasons,the Monghie, Toio, Tonse, Surjoo, &c.. 
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all more or less navigable durifcg the rains, and furiiishifig 
water for irrigation, throughout the cold and hot weather. 
At a very trifling expence, they might be rendered of infi¬ 
nitely more advantage to the country, by simply having sub¬ 
stantial bunds thrown across, after the rains, so as to raise the 
water to the surface, and thus also keep the general level of 
that of the wells higher, ^nd consequently more attainable 
than at present. The Tonse, iq addition to the Goomty, 
which is a deep and placid stream, navigable for boats of 2{X) 
maunds, in the driest weather, till it joins the §hallow chan¬ 
nel of the Surjoo river, might, by means of a canal, not ex¬ 
ceeding a few miles in length, be joined to the Dewa, and 
afford immense advantage to the fertile district through which 
it runs, and which furnishes a large proportion of the best 
sugar manufactured in the Azimghur collectorship, estimated 
by Mr. Hamilton, at 3,00,000 maunds. 

Another means of adding vastly to the produce of this 
Province, is the sinking of pucka wells where required; the 
cost is generally too much for the interest each individual 
possesses in the land, even were a great 2 }roportiou of the land¬ 
holders not already involved ; yet the accompanying sketch of 
present produce from 30 begahs of average land without water, 
and what it would be by the creation of a well, will shew the So¬ 
ciety, that it is a'matter worthy their utmost attention, and 
even ^lat of the Government. Thirty Beegas of Ian d, for which 
there is no supply of water but the casual showers that son»c- 
times fall, will, on an average of five years, scarcely yield six 
maunds of barley jier beegah ; whereas, a good well, will 
irrigate in the hot weather ten beegas of Indigo, five of Sugar, 
and in the cold weather, fifteen of Barley, the value of which 
may be taken as follows :— 

Seers. Seers. Rs. Rs. 

10 Bs. Indigo, at ^ jier B. 60 at 4 per seer. 240 

5 Bs. Sugar, at 6 mds. p. B. 30 at 9 per md. . 270 

15 Bs. Barley, at 8 mds* p. B. 120 at 2 .... 240 
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Brought over Rs. 

Deduct value of 30 Bs. unwatered \ 

Barley, at 6 per B. and 2 Rs. per maund. J 


750 

360 


Total excess of produce.... Rs. 390 

This of course is not all profit, a great portion in fact con¬ 
sists i^ the wages of labor applied in raising water, crushing 
and manufacturing Sugarand Indigo : that however it is a pro¬ 
fitable employ, the following statement of averse cost and 
produce of a single Beega of Indigo watered, and one sown 
during the rains, will show. 

Rs. As. 

Irrigation & solving, b: 4 
Add, land rent.... 0: 8 

—^— Rs. As Rs. As. Rs. As. 

5:13 Produce 6 Seers at 4 = 34 •4-5:12 = 18; 4 
Sown in the sains.... 3: 8 Ditto 3 ditto at 4 = 13 42 : 8= 9:8 

Difference. 12 8: 12 

TThe sinking of a single well gives profitable employment to 
24 men during the hot weather, and causes 30 beegas of 
average land to produce the annual value of Rs. 7o0, instead 
of Rs. 480, if employed in the usual Rubby crop, which it 
renders certain, besides permanently improving the whole of 
the land. I would give the following rotation to produce as 
above, and have no hesitation in saying that for fair land it is 
below what would be the actual turn out. 

7 Bs. of Indigo yield 6 sr. per B. at 4 Rs. per sr. 168 

6 Bs. of sugar yield 20 mds. at 9 Rs. per md... 180 

8 Bs.of Barleyat8 mds. per B.64, at2 Rs.per md. 128 

476 

20 Bs. of Barley without water, at 6 mds. per B. 


120 mds. at 12 Rs. per m. 240 

Difference.. 236 


Sugar requires more water than • Indigo, and much more 
labor. 
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Remarks*on the Variety of Ct^ne termed Otaheita but vShvch 
is supposed to be identical with the Yellow Batavia Cane.” 
By J. V. Thomson, Esa. m. d., Depy. Insr. Genl. of Hos¬ 
pitals. 

Having taken soipe pains to ^investigate, and s et my own 
doubts to rest on the subject of the Otaheite Sugar Cane, said 
to have been introduced iijto the West Indies, the Mauritius 
and India, I think the data upoij which I have come to the 
conclusion that the Cane, erroneously so named, is the Yellow 
Batavia Cane, may prove useful and interesting ^o the Society; 
and I have no doubt, but on an attentive review of facts, 
they will arrive at the same conclusion, and that the real 
Otaheite Cane has been only introdueed into Bengal during 
the last year, direct from that Island, bbing sent by Mr. 
Pritchard, the Consul there, in a closed case, via Sydney,*by 
the Favorite Sloop of War, and thence shipped off for Cal¬ 
cutta. As these canes arc now probably in a fit state for 
comparison in the Society’s Nursery, it would be desirable 
that sgpie member, or members conversant with the sugar 
cane, should institute such an investigation as may prove 
satisfactory. 

It i% somewhat singular that Mr. Crawford, who is good 
authority on most subjects connected with the Indian Archipe¬ 
lago, shoiUd have supposed the fine cane principally culti¬ 
vated for sugar in Java to be an exotic and to have been in¬ 
troduced by the Dutch, from the West Indies (!) in very late 
times. . 

Three others he considers as indigenous, viz. 1st, A pale 
yellow cane, having joints 5 inches long; 2nd, a greenish 
yellow cane, not above an inch thick; 3rd, a brown or purple 
cane, often 2 inches in diameter. Vol. i. p. 473. 

I shall now show that this fine cane could not be a late 
introduction, as in Obok’s very first voyage it is noted, “ sugar 
is also produced here (Bj),tavia) in immense quantities, very 



V^ISTT OF OAN» TERMED OTAHEITE. 

great cropa <rf the^»c#/anrf la^Sfest canes that can 4 k imaginecT 
are pioduced with .very little care, and yield a much larger 
proportion of sugar than the canes in thcWeat Indiem^’ Loc.cit. 

The following quotation from Mons. Cossigny’s moyens 
d’amelioration des Colonies, is also confirmatory of this fine 
cane being as much indigenous in Java as the others, and no 
late^cquisition, and it further shows when this cane was first 
introdd^fedintothe Mauritius, and thibnce into the West Indies. 

AlludingtoaMemoir on thffe Sugar Cane by Mons. Moreau- 
de Saint Mery, he states as follows—“ The Author says, 
by mistake, that it was the Government, which sent the Bata¬ 
vian canes to America. I claim that honor : I was the only 
Planter of the two Islands, (Mauritius and Bourbon) who 
possessed those two species of cane, which I procured from 
Ja^a in 1782, and which I have multiplied on my plantations, 
up to the period of my departure for France in 1/89, the 
period when I distributed the canes over the Island, and 
when I sent them to the Island of Bourbon (Isle de la Reu¬ 
nion). I had previously transmitted a supply of these canes 
to the American Colonies, by two Government vessels, the 
Alexander, commanded by Mottais in 1778 and the Stanislaus 
commanded by Fournier, the beginning of 1789”—vol. I. 
p. 142. 

To remove any doubt as to the identity of the cane in 
question, he states in vol. III. page 159, “ there are two 
sorts of canes at Batavia, one red, the other called white 
or green, have the stems yellowish when ripe’^ 

He further states, that he sent from the Mauritius, success¬ 
fully to Paris, in a close case, after a method of his own, the 
Canes blanches de Batavia in 1801, which, he says, is the 
most productive of all those known in our eastern colonies, 
adapts itself to every kind of soil, is of rapid growth, and 
gives a finer looking sugar and in greater abundance than the 
others,’^ p. 163 vol. III. 

This I consider sets the qucstion^t rest of the Cane culti- 
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vated at the Mawrititis being tJbe large ydlow Ba1;avia. When 
there, between the years 1813 and \7, I saw no others 
resembling perfectly the same cane I had previously seen so ex¬ 
tensively cultivated in the West Indies between 1800 and 1810, 
particularly in St. Vincents, Grenada, Trinidad and Demerara. 
I am aware that many intelligent persons in those colonies 
consider it the Otaheite cane, but whfen the following ac¬ 
count of its supposed introduction, in opposition to the fore¬ 
going facts, is duly considered, no doubt can remain of its be¬ 
ing a mistake. I now quote from Hunibolt’s Personal Narra¬ 
tive, Vol. 10 p. 84, who also appears to labour tinder this error. 

“ In this Plantation, as in all those of the Province of 
Venezuela, three species of Sugar Cane can be distinguished 
even at a distance, by the colour of their leaves; the ancient 
Creole Cane, the Otaheite Cane, and the Batavia Cane; the 
first has the leaf of a deeper green, the stem less thick, and 
the joints nearer together. This Sugar Cane was first intro¬ 
duced from India into Sicily, the Canary Islands, and the 
West Indies. 

The Second is of a lighter green, and its stem is higher, 
thicker and more succulent. The whole plant displays a more 
luxuriant vegetation. We owe this plant to the voyages 
of Bougainville, Cook and Bligh. Bougainville carried it to 
the Isle of France, whence it passed to Cayenne, Martinique, 
and since 1792, to the rest of the West India Islands. The 
Otaheite Sugar Cane was carried from the Island of Tri\jidad 
to Caraccas. From Caraccas it passed to Cucuta and St. 
Gil in the kingdom of Grenada.” 

“ The third species, the Violet Sugar Cane, is called Cana 
de Batavia. , Its foliage is purple and very broad ; it is pre¬ 
ferred in the province of Caraccas, for Rum.” 

1st. It may be observed that he here states, that the 
Otaheite Cane, wak introduced into the Mauritius by Bou¬ 
gainville. 
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2. * That*i;twas a%nt from th« Mauritius to the *^681 In¬ 
dies. 

3. That it was introduced into Columbia from Trinidad. 
All of which statements are at variance with the previously 
recited facts—the first being quite hicorrect, and the others 
evidently referring to the Yell&w Batavia ^ugar Cane. 

As'it is possible that the Otaheite cane might have been 
introduced into the Mauritius since I left in 1816, I have 
seai-ched the Transactions of" the Society of Agiiculture of 
the Mauritius for some years back, and the sketch of the 
life of Charles Telfair, Esq. the Colonial Secretary, but can 
find no proof of any thing of the kind, although several of the 
most important plants introduced up to 1833, the period 
of Mr. Telfairis death, are named; nor do I think it likely that 
any persons would interest themselves in procuring the Ota¬ 
heite Cane, as they already possessed, in abundance, canes of 
sterling value, and adapted to their soil and climate. 

The cane, therefore, supplied to Capt. Sleeman in 1827, at the 
Mauritius, by Capt. Dick, the then Secretary to Government, 
could be no other than the Yellow Batavia Cane —See Vol. 
Ill. Agri. and ilort. Trans, p. 74.—It appears by Capt. 
Sleeman’s letter, that these canes were planted in the Botanic 
Garden at Calcutta, in March 1827, and first sent to Jubbul- 
pore in 1828, and thence distributed to various provinces. 

As I had the honor, when Government Agent at Madagas¬ 
car, of introducing into the Mauritius in 1816, eleven out 
of seventeen fine canes indigenous to that Island, I thought 
one of the canes introduced into India might be one of those, 
but as it is described by Capt. Sleeman to be of a beautiful 
straw colour, and coupling this with its size, it does not 
appear to correspond with any of the Madagascar yellow 
varieties. At a future opportunity I shall give the Society 
an account of these fine canes. 

The cane subsequently introduced,into the Bombay Pre- 
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8idency,^eviou8 to 1834,3y Framjee Cowasjee, Escj. and 
called Mauritius or Otaheiw CanebyMr.*Vaupell,—(Horticul¬ 
tural and Agricultural Transactions, Vol. Ill p. 55,)—and de¬ 
scribed by Mr. Williamson as three times the size of the com¬ 
mon cane, is doubtless the sa me cane as that introduced by 
Capt. Sleeman into the Western Provinces, viz. the Yellow 
Batavia Cane. 

It becomes a question, whether the real Otaheite Cane is 
not identical with the large Yeflow Batavia Cane. 

This is a point now easy to decide as the Society have the 
two plants side by side. 

It would further be worth while to ascertain, whether the 
fine canes sent to the Society by Mr. Logan from Penang, 
under the name of Tuhobitong, together with the equally 
fine cane received from Singapore under the appellation of 
Tuboo Seeat, are not identical with the one or other of the 
canes, termed Batavia or Otaheite. 

I shall probably forward the Society another paper on the 
Sugar Cane at an early opportunity, having a personal know¬ 
ledge of at least a couple of dozen of fine canes, and know¬ 
ing half as many more distinct varieties. This, I beg to as¬ 
sure the Society, is no idle speculation, but one which involves 
matters of the first importance to cultivators of this precious 
plant, as different varieties appear best suited to particular 
soils, sites, and climates, and to furnish more or less saccha¬ 
rine matter of a variable quality. 

Mons. Cossigny justly says, tom. III. p. 366— 

Lorsqu’on connoitra par I’experience les qualites, et les 
produits, des diverses especes de Cannes qni existent sur la 
globe, on determinera avec certitude le choix de cellos qui 
meritent la prefereiuie.” 

P. S.—I have two stools, with 5 shoots ejich, of 1) month.s 
growth, of a cane from the Eastern Islands supposed to he 
the Otaheite, but as the,llevd. Mr. Williams, who was bring- 
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ing this present to me, with otl^e^lants, was murdered by 
the natives at the New Hebrides, on his way from the Society 
Islands, it cannot now be ascertained from which Island he 
brought it. 

On the Culture of the Mango in Mysore. By — In- 
QLEDEw, Esq. 

The seedling mango tree wRl produce fruit in the fourth 
year of its age, and afterwards usually yields one crop annu¬ 
ally. 

The produce of the seedling mango is very uncertain; 
and less to be depended on, than that of most other seedlings, 
in the quality of its fruit, and it is probable that not one in 
several thousands of these trees, will bear good fruit in or¬ 
dinary situations. 

The only certain mode of obtaining good mangoes is by 
means either of grafts upon known and superior trees, or.else 
by the removal of branches from such trees, by means of 
barking, and the subsequent application of earth, which ope¬ 
ration requires only three or four months ; the former me¬ 
thod, however, should always be chosen, as the grafted tree 
upon a suitable stock will acquire a good size, whereas the 
branch that has been taken away by the latter process, will 
always remain small, and be liable to be deficient in its sup¬ 
plies of new bearing shoots. 

The method of grafting in this part of India, followed by 
, the native gardeners, is that of approach, and it will always 
succeed very well. I have heard that mango grafts have been 
successfully separated three weeks after their application 
where the stock and branch were both fresh and succulent, 
but I prefer allowing them to remain three months before 
the branches are entirely divide,d from their parent trees, as 
their future sucess is much more certairf, than if removed 
earlier. 
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Mangtf -stones for stocks, should be •put fr^h intb the 
ground, and if kept longer than twerfty five or thirty days 
they wUl not germinate; they thrive best in a light and moist 
soil, and the young trees will be fit to be employed as stocks, 
frequently as early as eleven months after having appeared 
above ground : the^ ought to be grown as rapidly as possible, 
to preserve the wood very porous, and spongy, by Uberal 
supplies of water, and by keeping the earth loose about their 
roots, and lateral branches should not be permitted to remain 
upon them. 

Mango trees should be grown together, in b separate plan¬ 
tation ; the situation ought to be sheltered from the high 
winds which, in Mysore, arc very destructive to the fruit, and 
the trees should be planted seven yards from each other, that 
when full grown the branches may not came in contact with 
those of the neighbouring trees ; they are partial to a light 
and moist soil, and whilst young should be kept in an upright 
position, and the tops fixed and steady to avert their being 
shaken by the wind, which might injure the united incisions, 
by means of bamboos, which ought to be inserted in the 
ground at some distance from the roots to prevent the white 
ants from attacking them. 

The grafted plants may safely be deprived of their original 
and unnecessary wood, with the exception of one branch, 
which is to be retained to form the top, as soon as they shall 
have obtained new and strong shoots after being placed with¬ 
in the ground ; but this must be accomplished by slow de¬ 
grees and by taking away one or two branches only every 
fortnight; they should afterwards be examined every year 
until they bear fruit, and all superfluous shoots removed, 
which will increase their growth. They ought to be carefully 
preserved to one stem, which must be free of branches, to the 
height of four feet^from the ground. 

Mango grafts may be applied at any time of the year in the 
Mysore country, and provided the earth about the roots of the 
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stocks be preserved constantly <nioi8t by the dsil^ * applica¬ 
tion of water, with alihost certain success. When the union of 
the stock and the graft is complete, the latter may be separated 
by degrees, at two or three separate cuttings, the trees ought 
afterwards to be preserved under the shade of a neighbouring 
tree for a fortnight or three weeks more, that the united parts 
may a’cquire firmness and strength, when they may be trans¬ 
ported without injury. ^ 

I have repeatedly separated the graft with success after it 
has been only two months attached, hut I prefer allowing it 
to remain undisturbed another month, for the reason above 
stated. 

The roots of mango trees penetrate to a great depth within 
the ground, and it is consequently difficult, and very unsafe, 
to transplant them after they have acquired any size. 

The grafted mango tree will frequently hear one or two 
mangoes very soon, or perhaps immediately after having been 
separated from the parent tree, and it then ceases to yield fruit 
for several years. A few blossoms, will probably appear in 
the second year afterw'ards, in a large plantation of these trees, 
and during the third year about one tree in fifty will yield 
ftuit, but the grafted mango tree does not bear fruit generally 
until the fourth year after its separation, and frequently not 
so early ; when it has once acquired the habit of furnishing 
fruit, its supplies are afterwards regular, and similar to other 
trees'of the same species. 

‘ The fruit w'hich this tree bears, soon after being grafted, is 
produced and nourished from the grafted part, or the top 
principally, as a continuation of that influence it had received 
from the parent tree, and before it has become perfectly assi¬ 
milated with the juices and the fibres of stock; for were it 
derived from the combined influence of both the stock, and 
the graft, acting together, there could be' no reason why it 
should not persevere in bearing fruit rvery year afterwards; it 
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therefore* Vould appear to require a few*more ytars to’com- 
bine itself with the stock into one assimilated substance, the 
same in quality and constitution, to qualify it for reproduc¬ 
tion, after which tbe nutrition of the fruit is solely supplied 
from the lower part of the ‘tree. 

The grafted mango tree may always be relied upon, as it 
will invariably yield the same fruit as the parent tree* from 
which the graft may have been taken, and this fruit tree 
should always be cultivated in this manner. The grafted tree 
will never attain the size of a seedling, but, as has been al¬ 
ready stated, it grows considerably larger {han the branch 
removed by barking; this however is the only advantage, for 
the latter is equally certain of producing good fruit. 

In the Mysore country six different species only, of supe¬ 
rior mangoes, have hitherto been introduced, viz : The Rasp¬ 
berry, the Alfonso, the red or Calicut Mango, the Goa com¬ 
mon, or, as it is called at Madras, the St. Thome Mango, 
the Mazzagon and the Hooliardroog Mango. I have placed 
their names in this list according to their estimated qualities 
at Mysore, the Raspberry being unequivocally the finest, and 
superior to all the others. 

This list contains the names of all the esteemed mangoes 
which have come to my knowledge, with the exception of the 
Fernandeen, which is I believe nearly peculiar to Goa, and is 
by no means common even at that place. I have been in¬ 
formed by an Officer long resident at Goa, and who was ac¬ 
quainted with the Portuguese there, that the Alfonso mango 
has long been considered the first in quality by the inhabi¬ 
tants of the settlement, of the different sorts which that place 
affords. 

It is probable that the finest mangoes which have been 
produced in the Deccan are indigenous to Goa, where they 
have been reared from seed ; the Raspberry, the Alfonso, the 
Fernandeen, the red or Calicut mango, and the Goa common 
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or St. TiMJrae maligo, were Qertainly origuially • furnished 
from that establishment, where I have several times been in¬ 
formed, the seedling mango attains a greater perfection than 
in an^ other situation in the peninsula of India, and I under¬ 
stand that all the superior kinds of mangoes at Bombay, with 
the exception of the Mazagon', were introduced there from 
Goa by the late Mr.' Desouza. All the trees of the species 
here called the red mango, from its high external and in¬ 
ternal colour, have been obtained from a solitary tree at Ca¬ 
licut, which goes by the name of the Goa tree, and is said to 
have been imported from that place. 

The Mazagon mango is probably indigenous to Bombay, 
where a single seedling, and at tliis time a very old tree, at 
Mazagon upon that Island, has been well known for many 
years, and from which all our trees of that name have been 
taken. 

The only knowledge we have of the Ilooliardroog mango, 
has been derived from a seedling tree at Hooliardroog in My¬ 
sore, but how it originated, or whence it came, no person of 
the present day is acquainted. 

The Goa, common mango of this list is, as has been already 
stated, the St. Thome mango of Madras : as it has been known 
at that Presidency only of late years, and as the inhabitants of 
Goa have been acquainted with it from time immemorial, I 
conceive it to have been imported there from the latter place. 

I have not been able to ascertain the Portuguese or proper 
name of this mango. 

In the soil and climate of Mysore, the Mazagon and the 
Hooliardroog mangoes are so greatly inferior to the other 
species above mentioned, as to be almost unworthy of culti¬ 
vation; the former has here a disagreeable waxy taste, and the 
latter is too acid to be pleasant when placed in competition, 
with any of the other kinds at Bombay. I know that the Ma¬ 
zagon mango is generally preferred to any other, and this 
great difference in quality, is probably more to be imputed 
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to the nltVire of the cKmate, than to that*of the %oil in ' these 
two pliiieB. 

There can be no doubt, but that the diiferent species 
of mangoes above enumerated, diifer veiy materially in quali¬ 
ty, according to the soil and climate in which the trees may 
be cultivated. The St. Thome mango is little esteemed at 
Goa, and still less at Bombay, whereas b'oth at Madras, Ind at ’ 
Mysore, it is considered a very superior fruit, compared with 
some of the other kinds : at Goa they prefer the Alfonso, and 
at Bombay the Mazagon is generally held in the highest esti¬ 
mation. 

The Alfonso mango is said to have obtained its name from 
the great Albuquerque, the second Viceroy of Goa, upwards of 
three hundred years ago; he was named Alfonso, and died in 
the year 1515. 

I have frequently endeavoured to innoculate the Mango 
bud upon another tree of the same fruit, but hitherto without 
success. Could this operation be performed successfully, it 
would be of great advantage to the Horticulturist. 

The mango tree always bears fruit upon the extremities of 
the branches, and our grafted trees very frequently yield two 
crops of mangoes annually, one in the middle, and the other 
in the latter end of the year; the former is, however, the prin¬ 
cipal crop, and is far more abundant than the latter; being 
the natural crop, it is much more certain than the other, and 
the season is more favorable and suitable for bringing, the 
fruit to perfection; the second, or December crop, is always 
trifling, and the fruit very inferior to that which the trees 
furnish in June: it is not unusual for some of these trees to 
continue to yield a few mangoes from Christmas until the lat¬ 
ter end of May, when the crop is matured and ready to be 
plucked. 

The fruit which the mango trees are liable to bear in De¬ 
cember and the beginning of the following year, is in some 
degree not desirable, as ft is apt to weaken the trees, and to 
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dimibish t'ht great trop in tlie ipiddle of the year, whenever it 
may be at all considerable. 

It is usud for the same branch to yield mangoes once only, 
and then to enlarge, but it wdll throw out fom‘ or five buds all 
round, and close to its extremity, and I have known two of 
these separate shoots to blossom, and bear fruit one in the 
beginning, and the 6ther in the middle of the same year, 
upon the end of the same branch. 

Whilst the fruit is setting, the mango tree is every where 
giving out new shoots, either by the older branches becoming 
lengthened, or else the end of these become surrounded by 
circles of new wood, which shoots, in their turn, enlarge in a 
similar manner; it is this effort which fixes the fruit, and 
where it may be very feeble the blossoms will faji to the 
ground and furnish no fruit. 

The branches which have been produced by the rains of 
the South-west Monsoon, will blossom in January and Fe¬ 
bruary, and sometimes as early as December, and yield ripe 
fruit some time in the month of May; this crop is finished on 
some of the trees in the middle of June, and on the others 
early in July, at which time they have all acquired a large 
additional supply of new wood, for they commence to throw 
out new shoots immediately after the blossoms are fully form¬ 
ed ; some of these branches will blossom in July and August, 
and yield ripe fruit in December and subsequently, but owing 
to the weakness of these shoots, the blossoms more usually 
fall to the ground, and but very little fruit is formed, and this 
does not take place upon all the trees, for many will be bar¬ 
ren this crop. 

The Goa common, or St. Thome mango tree, is more pro¬ 
lific in fruit throughout the year than any of the superior sorts, 
its shoots are slender, and much less vigorous than those of 
the latter, and are on that account more kpeedily reduced to 
that condition, which enables them *to blossom, whereas the 
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new shoots of the finer tree ase thicker and stroifger, and re¬ 
quire a longer time to give out their blolsoms. 

The branches of these trees are capaWe of bearing blos¬ 
soms from the time they have attained the age' of a few 
days only, to that of one’year; but wood that is upwards 
of twelve months old, will no't, I believe, yield fruit itself, 
and must supply fresh shoots for thaf purpose: the*blos¬ 
soms of the very young bran 9 hes drop to the ground, and 
those that are six months old, or upwards, appear to be the 
most certain of retaining their flowers, until the fruit be 
formed from them. * 

The mango tree, if very xdgorous, will for some time perse¬ 
vere ill giving out repeated and constant successions of new 
shoots from very young branches, which lengthen and give out 
others in their turn, whilst their wood is very immature : trees 
in sucli condition can never yield frait, as the interval or state 
of (juict,through which the tree passes, between the cessation of 
the exertion of furnishing one set of branches, and the com¬ 
mencement of another, is insufficient, in point of time, to ad¬ 
mit of their blossoming. 

The fruit of the mango tree never acquires perfection at 
Mysore without frequent showers of rain, and this singu¬ 
lar benefit appears to be derived from the application of 
the moisture to the surface of the fruit itself, and not by wet¬ 
ting and cooling the ground merely at the roots of the tree, 
for any abundant supply of water to the latter by artificial 
means, to preserve tfie soil as moist as may be desired, has 
not the effect of perfecting the quality of the fruit, as 1' 
have several times witnessed, in the dry months at this season 
of the year. The Goa or St. Thome mango, although full 
grown, and ripened as completely as it is capable of being, 
whilst upon the tree, remains of a pale green or whitish 
colour externally,*having a tough and a thick skin, and the 
meat it contains is drj^ and acid, of a light ■white color. 
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and ih ill %ivored$'whilst the ^Ifoneo mango has* likewise 
a diy and thick skid, the meat is soft and acid, or else 
black and decayed*near the seed; the former is never rich 
and juicy and high coloured, nor is the latter sound and 
perfect within, and tteir exterior 'surfaces never acquire that 
high and golden colour, which is naturaf to them in a state 
of health. 

This peculiarity was very striking at Mysore in the year 
1814, when the South-west monsoon rains were much later 
than usual in their arrival, the Alfonso and the Goa com¬ 
mon Mangoes \^ere then in the condition above described, and 
remained so, for some time after they had attained their full 
growth : an obvious and speedy improvement was veiy ob¬ 
servable in the qualjty of the fruit after the appearanec of 
the showers, the colour of tlie ski.i then ahcrid, and instead of 
remaining hard and dry and of a dull colour, it became 
thin and soft from being filled with juice, and of a bright 
and rich colour, the interior pulp of both kinds, but parti¬ 
cularly the latter, was of a higher and deeper colour, an I 
exquisitely rich in flavour ; the Alfonso mango u..s sound 
and firm throughout, and almost entirely lost that decay near 
the seed, which had been cominoii to tlie earlier fruit. 

In this year the North-east rains continued at intervals 
throughout the months of November and December, and 
we had several showers in the beginning of January 1815 : 
we had a few ripe mangoes in the middle of December, 
and for some time afterwards, tliat were very well flavoured, 
and superior to any that I remember to have seen at the 
same season of the year when we were without rain. 

I am informed that at Bombay, an d at Goa, the rains in¬ 
jure the flavour of the mangoes considerably, and that they 
are never so good afterwards, as previously during the hot 
and dry weather. I have also been told, by a gentleman who 
had long resided at Bombay, and who was partial and 
attentive to the culture of these trfees, that whenever the 
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monsoon* Vas late in m^nf its appearance, fhey yielded 
the finest and best firuit. 

This apparent irregularity may perhaps be accounted far 
with but little difficulty, for it may easily be credited, that 
the heavy rains common \;o Bombay and Goa, at this season 
of the year, may injure this 'fruit, whilst the showers we 
have hi Mysore may not only be incapable of doing ft any 
mischief, but may occasion tl^e improvement just now men¬ 
tioned. 

Should our future experience assure us, that moisture to 
the surface of the Mango is requisite as it is approaching 
maturity, and that it is incapable of arriving at its utmost 
perfection vi'ilhout it, in some situations, this fruit might per¬ 
haps be in .proved hy frequently scattaring water upon its 
surface artificially. 

The mango, like most other fruit which 1 am acquainted 
whli, is better for having the tree pruned; all weak and 
crowded shoots should be removed, branches should never 
be permitted to hang .ipon the gromid, and the interior of 
the tree should be pri /ented from becoming crowded with 
wood, as these shoots are incapable of furnishing fruit if in 
close contact with one another : whenever the interior of the 
tree may contain superfluous branches, or where there is 
not room sufficient for the extension of the young and 
fruit bearing shoots, an open and vacant space ought to be 
provided for the new shoots by the removal of all the. old 
and unsuitable wood : it is the omission of this practice which 
occasions mango trees to bear fruit usually on their exterior 
branches only, and in smaller quantity than they are capa¬ 
ble of, if properly managed : no diseased wood ought to 
remain, and the branches should be preserved separate and 
distinct throughout every part of the tree. 

At the conclusiog of the crop of fruit the trees have acquired 
their supply of shoots for that seasonj and they continue at 
rest during the ensuing ‘five or six weeks, and some times 
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longer, and during this interval the operation of pruilihg ought 
to be performed : the'latter half of July is generally the most 
eligible period for this purpose, and as these trees bear irre¬ 
gularly, and some of them will be much earlier in ripening 
their fruit than others, these should be first pruned, that any 
interference with the approaching production of blossoms, 
which may possibly otherwise occur, may be avoided. 

The quality of the mango may be improved, and the 
growth of the tree facilitated, by digging the ground once every 
year to a considerable distance all round its roots to loosen 
the soil; also by removing the gross roots from amongst them, 
and by the addition of a suitable supply of manure according 
to the size of the tree : the most favourable period for this 
process is in the latter end of November, or eaily in Decem¬ 
ber, a short while previously to the appearance of the large 
crop of blossoms. 

Foggy and cloudy weather is injurious to the blossoms of 
most fruit trees, but it is particularly destructive to those of 
the mango. A dry-*atmosphere, with a powerful sun, ha^e au 
opposite effect, and conduce particularly to the health and 
success ofallfmit blossoms : the former ci)nvoy nourishment 
to trees, the latter deprive them of piirt of their nutrition, 
shewing that the two processes of blossoming, and the forma¬ 
tion of new wood, are produced by two opposite causes. A 
strong and vigorous shoot will be much longer than a smal^ 
and delicate one, before it comes into blossom, but the blos¬ 
som of the former will be more certain of furnishing fruit 
than that of the latter, and its fruit will both be of larger size 
and superior quality; itought therefore to be a particular object 
of the Horticulturist, to remove all delicate branches, and pre- 
8er\'e such only as are strong and vigorous upon this, and all 
fruit bearing trees. 

I was lately furnished Muth the following list of all the good 
sorts of mangoes cultivated at Goa, by a Portuguese gentleman, 
who had long resided at that settlement; but with the e.vcep- 
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tion of thfe'two first, their nanues are unkifovm tcf me, nor do 
I know whether the several kinds we cultivate i®. Mysore, be 
included in this list. Their names are as follows, and they are 
inserted in succesion according to their usual esteemed quali- 
tiesat Goa—1st. Alfonsos ;^nd. Fernancfinegras; 3rd. Callaca; 
4th. Barratas; 5th.*Salgaras; Gfh. Massaretas; 7th. Bispo; 8th. 
Cameras; 9th. Thimotas. Some future* opportunity may per¬ 
haps oifer of applying some of these names, besides the first and 
second, which are already familiar here, to our different varie¬ 
ties of the mango tree. 


Sequel to the Correspondence regarding the Manufacture of 

Nipal Paper at Darjeeling. Result of Mr. Marshman’s 

Experiments. 

I am sorry, to say that the experiment we have made with 
the bark holds out little hope of sueeess. I fear it w'ill not 
be found an eligible material, while other materials which can 
be wrought up with less trouble and expense, are to be had. 
Isendyoua specimen of the paper we have made. It is scarce¬ 
ly whiter than that w'hich you have succeeded in making, 
though we steeped a hundred weight of it for eight hours in 
twelve pounds of Chloride of Lime, llie same quantity of 
mn and cotton rags requires only a dose of five or six pounds. 
The bark of which this paper is made has had every advan¬ 
tage that English paper receives, it has been steeped*, and 
boiled, and sized; yet it makes but a very inferior article, 
adapted only for Bank note paper, in which color is nothing, 
and strength, every thing. Neither could we make it of a 
thicker texture. Tliere appears to be so much of the muci¬ 
laginous substance in it that it will not run freely on the web, 
if any attempt is made to give it greater thickness. I have 
many doubts about its being brought into general use, with 
the machinery which is now in vogue. The sun, which can 
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be haH here^or 3 RS. a maundj^with a mixture of rS^s, makes 
a far superior paper than the bark has yet yielded, and I fear, 
that the expense of bringing it down to the manufactory, com¬ 
bined with charge incurred in doctoring and bleaching it, 
will prevent its application to the preparation of paper;* 


* The Committee of Papers, are indebted to the kindness of Mr. Marshman 
for the above interesting appendix to the correspondence published in the 3rd No. 
of the Journal. The chief use to which Nipal Pa[ier appears to have been turned, 
is for the purpose of filtering in performing certain chemical experiments, in which 
it was supposed to possess very superior advantages, from its great strength and 
tenacity •, allowing of' a prepicitate being subjected to considerable pressure by 
twisting the filter without tearing it. We are much inclined however, after 
having used it extensively, to doubt its fancied superiority over the common 
English bibulous or filtering pa|ier from the much greater length of time which is 
required to obtain the filtered liquor, and the turbidity of the solution which re¬ 
sults, and which is very rarely so bright, clear, and free from impurities, as 
when good European paper is used for the purpose. Its great strength, and light¬ 
ness, appear to recommend it strongly for all the purposes of packing, where the 
dioginess of its color is a matter of no consequence, and altogether sitbordinate 
to its other qualities. For this purpose, if rendered water proof, we should consider it 
much superior to the wax cloth in common use, for transmitting Banghy and Dak 
parcels during the rainy season, from its smaller weight (stated in Mr. Maddock's 
letter to be but one-third of tire same size of wax cloth) and greater protection 
against moisture.—E d. 
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Further particulars regarding the Ohundaree Cotton. By 
Major\'W. H. Sleeman, Agent to the Gmernor General in 
Bundelkund. 

(Preseated to the Saciet|r.) 

Bareilly, 22d March, 1842. 

Enclosed I send a. memorandum just received from a 
native ^friend of min^ who has been through the district of 
Chundaree where the fine cloth called Mahmoodee is manu¬ 
factured in the Gwalior territory. I have sent to ask him 1st. 
What is the size of the Beega he mentions ? 2nd. Why they do 
not sow more of this cotton in the district of Chundaree, but 
depend upon Indore for their supply ? 3rd, Why he describes 
the cotton as of a yellow colour when the skein he has sent 
me as a specimen seems white or nearly white ? 4th. Whether 
the leaves of the shrub are a reddish brown, or only the bark 
of the-stalk and stems ? As soon as I get his reply you shall 
have it; and in the mean time I shall be glad to ask him any 
more questions that you wish. The 'skein of cotton hs has 
sent me I send you. It seems of a very superioi: quality; but 
I am no judge. 

MEMORANDUM. 

The Barareea cotton comes from Indore to Chundaree. It 
is of a yellowish colour; and grows only - in the villages in 
the Chundelee District, Hirawul aud Sookdaroo. In these 
two villages there are five or six fields in which this kind of 
potton is cultivated. The shrub is from two to two and half 
cubits high, and the thickness of a man’s finger,- and of a 
reddish brown colour. When rain falls in due season one 
Beegah yields four or five maunds of Kupas, or cotton in the 
seed; and one maund of Kupas yields six seers of cotton: 
there are four seers of wastage, and thirty of seed. It is 
sown annually, aftd takes the same time to ripen as other 
cotton. 
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Tha cottbB comes •fironi Indore^to Cunderee with tiffi seed in 
it i and is there separated from the seed. After this it is di-essed 
with a small bamboo bow instead of the large clumsy one 
in common use, and woven into thread. Three ounces of cot¬ 
ton yield only half arf ounce of thread. The rest is wasted. 
One skein of this contains niile hundred dnd sixty cubits of 
thread, and weighs sosnething less than two and a half mas- 
sah. Five of these skeins are sold for a Rupee; and one 
* hundred skeins go to a piece of cloth twelve yards long by 
three quarters of a yard wide. If woven into a turban or into 
a piece of what is called Mahmoodee, it sells for fifty Rupees, 
without gold or silver embroidery ; and if woven into what is 
called Meetha it sells at about forty Rujjees the piece. The 
hundred skeins of thread, which are required for the piece, 
cost twenty Rupees; and the rest goes to the labourer. 

NOTES BEGARDINO THE BABABBBA COTTON FBOM 
JEWUNBAM. 

The leaves and stems of the Barareea cotton plant are of 
the same colour as those of the other cotton plants; but the 
cotton itself has a yellowish tint. In the villages of Herrawul 
and Singwara alias Sookdaroo, in the district of Chundaree, 
there arc five or six fields which produce this kind of cotton. 
If the seed of the Barareea cotton be sown in any other fields 
in that district, the cotton produced is found to be like the 
produce of any other seed, and to lose all the peculiar quali¬ 
ties of the Barareea cotton. 

In the pucka Beegah, which is measured with a full 
Jureeb of one hundred cubits, four or five maunds of this 
cotton are produced in favorable seasons. 
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Interesi^^ Partitmlart on thot growth of'the Citkndbtrei and 
Nurma Cotton, and the intricacies of its tnanufactwre. By 
C. Fbasbe, Esa., late Agent to the Governor General ia 
Bundelkund. 

(Presented to the Society.) 

• • 

I am sorry I cannot meet your wisheg in regard to furnishf 
ing you with the/»e CAwarfaree Cotton, as there is «o Such 
article, the Chundaree district ^rowa very little Cotton, and 
that of the common quality of Bundlekund. The fine fabrics 
of Chundaree are made from the Berar Cottop, which is im¬ 
ported from Indore. The Berar or Amraotee Cotton, is 
longer, finer, and softer than the Bundlekund, but this I am 
told is owing to some peculiarity of soil and atmosphere; it is 
not, I believe, a peculiar class of plant; *the produce sells for 
double the price of Bundlekund. In Malwa generally, the 
Cotton is the same as in Bundlekund, but is grown in a differ¬ 
ent soil. In Bundlekund the richest soils are selected; but 
in Malwa, what we in Bundlekund call Kankar, a coarse 
gravelly soil. Malwa is however a damp moist climate, and 
the soil well supplied with water, which may render the in¬ 
ferior soil more fruitful there, than we find it in Bundlekund. 
Of the Berar Cotton there is only a small consumption in 
Chundaree, seldom exceeding about 2,000 rupees worth per 
annum. The great supply of cloth being a coarse Mahmoo- 
die, which is manufactured from the common Bundlekund 
Cotton. The great superiority of the fine Chundaree cloths 
is attributable to the care taken in the manufacture, and the 
skilfulness of the weavers in the manipulation, the weavers 
are all Mahomedans, and are distinct from the other inhabi¬ 
tants of Chundaree. No women are employed even in mak¬ 
ing the thread, the weavers work below the surface of the 
ground in a sort of Tye Khanuh, a room under ground almost 
impervious to the natural air, and cautiously kept damp to pre¬ 
vent the dust which maj^ after every precaution enter, from fly- 
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ing »bout.»®ie room is so dark %at on first entering/its objects 
are scarcely distinguishable j the gfeatest care is devptedto tbie 
preparation of the thready which, when of very fine quality, 
sells for its weight in silver. The weavers are constantly 
employed and unable to execute the commissions they re¬ 
ceive; they never work for the-general market, but the Courts 
of Gv^alior, Indore, Kota and the neighbouring Bundlekund 
chiefs have koties or houses of business on the spot, to make 
advances to the weavers, and through these the coarse quali¬ 
ties get into the market, whilst the superior fabrics are mo¬ 
nopolized by thei chiefs. Every bale of cloth is marked with 
the Gwalior stamp, there being a regular custom establish¬ 
ment kept up by the Gwalior Government for this sijecial 
duty. The Nurma, or as it is ordinarily styled the Nurmabun, 
is found all over Hindoostan ; it is never employed in the 
Chundaree or any other manufacture, nor is it grown in 
large quantities : the plant stands about seven feet high, and 
is bushy; solitary plants are met with occasionally in private 
gardens, and the produce is worked up into braliminical 
threads for the higher classes of society. If you wish it, I 
can procure you some of the seed j the plants last for five or 
six years. This Cotton is not cultivated generally on ac¬ 
count of its being necessarily irrgated, or it will not thrive; 
this adds of course greatly to the expence of cultivation. 

In working the Chimdaree cloths, one of the objects of 
keeping the room damp is that the thread used, being very 
fine, -fifould be liable to snap if allowed to get dry. Captain 
Doolan tells me, that the description of Chundaree manufac¬ 
ture would exactly answer for the system adopted at Lyons, 
in respect to the fipe fabrics produced there. 
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On the ei0Hoati6n of Tobacco at ShUsa, tolfii a speamen of Ike 
toU. By Dri "R. H. IrvinBj Beddmcy^Sv/tgeon, Gwalior, 

(PreMDted to tbe Socictjr.) 

The soU in question was taken from the centre of the field in 
which the Tobttcco is grown. The field has been celebrated 
for abovef one hundred years for producing this superioi* To¬ 
bacco, and is situated eaStwar«^ of, and adjoining to, the wall 
of the town of Bhilsa, and is completely enclosed by a wall 
of stones, containing an extent of six or seren begahs, (say 
about three acres.) * 

In this space. Tobacco is alone cultivated and no other 
crop. The ground is copiously manured, nearly the whole 
of the town manure being ploughed into ,the ground previous 
to planting out the Tobacco plants. The manure is a compost 
of cow-dung, horse, and sheep dung, straw, fire ashes, and 
general refuse, amongst which must not be overlooked the 
baked clay of broken earthen pots. 

This field alone produces the superior Tobacco, though 
that plant is extensively cultivated of the ordinary quality 
round the town. 

The fine produce of this field is not- to be bought. 

The soil of this field is not alluvial; being far removed from 
any nullah or river. 

Besides the immense quantity of manure supplied, the 
plants are carefully weeded, and thinned out, the strongest 
only left; the flower buds are nipped off, saving the few 
allowed to remain for seed; and five or six leaves are the 
utmost extent allowed to remain on the plants. 

The seed is never changed. 

The soil appears to consist of debris of various kinds, and 
stiff loam, in nearly equal proportions. 

The debris is chiefly the remains of substances in the 
manure; small pieces of red and black earthenware and 
carbon; also of small pleees of kunkur (calco-silicious con- 
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Crete effervescing slightly with* acids) and pieces oT" compact 
felspar and black schorl. 

The other half or elutriated portion^ is a stiff dark coloured 
loam, containing in the hundred. 


Alumina,. ‘... 

.... 65.0 

Silica,.. 

....’ 34.0 

Oxide of iron, . 

,... 0.30 

Carbonate of Potash^,. 

... 0.30 

Loss,. 

. .. 0.40 


100.00 


The presence of the carbonate of potash, is doubtless owing 
to the large quantity of wood ashes contained in the manure 
applied. 

The chief, if not the only cause, of the goodness of the 
Tobacco of this single field is the very careful and high cul¬ 
tivation applied. 


Memorandum accompanying a Net exhibited to the Society, 
and manufactured from the stalk of the Common Stinging 
Nettle of England. By Capt. A. C. Rainey, Assist. Poli¬ 
tical Agent, Subathoo. 

1st.—^The Nettles, from which this sample was wove, grew 
in the low valleys adjacent to the Hill Station of Simla in the 
Hintalaya mountains. 

2nd.—^The vegetable abounds in all the ravines and valleys 
of those mountains, and forms one of the most rank weeds of 
the places, during the rainy months. 

3rd.—In August and September, when it is in perfection, 
can be obtained in any quantity running from 5 to 6 and 
7 feet in height. ^ 

4th.—^As far as I have been able to ascertain, it is chiefly 
in demand—if not at present wholly so,—for fishing nets; 
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in consequence of the virtue ascribed to Ihe cor^ wove‘from 
it, of gaining increased strength by constant immersbn in 
water, and resisting decay from that element longer than 
any other description of cords. 

5th.—^The weed is know* throughout the lower and centre 
ranges of the Him^aya by the names 

Babar, or Allow, * or Bichoo * 

the last evidently consequent on its stinging property;—^be¬ 
ing the common designation of the Scorpion. 

6th.—^Thc following is the preparation to ^^ich the article 
is subjected by the Natives of the place; but I doubt not 
much of the process might be omitted or simplified. 

1st. Being cut in August or September, the weed is ex¬ 
posed for one night in the open air. 

2nd. The stalk is then stripped of leaves and dried in the 
sun. 

3rd. When well dried it is deposited in an earthen 
pot which contains water mixed With ashes: *(the refuse 
remains of any wood fire) and boiled for four and twen¬ 
ty hours. 

4th. The stalk thus boiled is then taken to a stream 
and well washed. 

5th. The Hemp is then brought home, and being sprin¬ 
kled with flour, (otta) (of the grain called koda), it is again 
dried in the sun an® afterwards spun at any time into cord 
for nets of every description. 

I am induced to bring the article to the notice of the Agri¬ 
cultural Society, in the hope that the present increasing de¬ 
mand for Hemps of every description, may serve to attract 
all due attention to an article, which, from its declared re¬ 
sistance to decay from immersion in water, seems to render 
it worthy of a more prominent place in the mercantile world 
and of great public utility. 
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Tfie commodity <^me under any notice only late' liuit year, 
and I deferred to bring it to notice till I had an opportunity 
of making experiments as to its strength, &c. &c., and until 
I could collect a lai^e quantity of the Hemp which parties 
had engaged to do for me in the ensuing rains. But my un¬ 
expected temporary absence from my station has placed this 
beyohd my power, and I think it better to put the Society in 
possession of the little I kqow regarding it, than wait the 
period of my return. 


On the mode of successfully transmitting Plants from one 

Country to the other—Coffee Culture in India—Remarks 

on experiments in Horticulture and Floriculture. By Major 

H. C.M.Cox. 

Hating obsen'ed in the Proceedings of the Society some 
remarks relative to the transmission of Fruit seeds, in refer¬ 
ence to the plants, I beg to communicate, for the information 
of the Society, an experinient tried at the Cape of Good Hope 
while I was there in 1839, and which was attended with 
the most perfect success. 

Baron Von Ludwig had a box containing 1200 young plants 
despatched to him from Germany, they were five months in 
the box, and Mr. Bowie, in charge of the Baron’s garden, in¬ 
formed me that out of the 1200 not above two dozen had 
failed to vegetate when put in the groundf 

The plan adopted for the transmission of these plants was 
so extremely simple, that I was induced to notice it especial¬ 
ly with a view to its adoption in India, particularly as the 
seasons and usual length of voyage from England to India are 
favorable. The plants are taken out of the ground in the 
depth of winter, when the stems are bare of leaves and all the 
sap has descended to the roots. The earth is carefully shaken 
from the roots, which are then immersed in a thin compost 
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four or firo times till they are completely ’coated *over to the 
thickness of | to 1-lOth of an inch, allowed to dry perfectly, 
when they are placed in a strong box prepared for the purpose, 
on a layer of dry straw. As soon as one layer of plants is 
completed, a layer of dry straw is placed over it, and so on 
till the box is completely filled and well pressed down; the 
lid is put on, the seams well pitched, and the case maftie as 
air-tight as possible. A box oft young fruit trees so prepared 
in the end of January, would arrive here just in proper time 
for being placed in the ground at the commencement of the 
rains. The soil of the Botanical Garden, and indeed Bengal, 
is ill adapted for experimenting on extra-tropical plants and 
trees. The thick substratum of clay usual in Bengal precludes 
the dispersion of moisture from the roots of trees and rots 
them. Darjeling offers many advantages for the establish¬ 
ment of a small Experimental Garden, as suggested by Dr. 
Royle, and if a spot of ground, on an inclined plane, were 
selected for the purpose, I am satisfied that many useful and 
highly ornamental extra-tropical plants and trees might thus 
be gradually introduced into India. 

That splendid tree the Aranearia excelsa, Norfolk Island 
Pine, thrives remarkably well at St. Helena, and so does the 
Camellia Japonica, from St. Helena : these plants are being 
gradually introduced at the Cape of Good Hope, and in 
proper situations will no doubt thrive very well. On my 
return I brought many seeds with me, among other* the 
Acacia hphanta ; an Australian Acacia, and also Virgilia 
Capensis, indigenous at the Cape. I distributed the seeds to 
the Barrackpore Park gardens, to Darjeling, Saharanpore, 
&c. but I have not heard if they have thriven ; that they have 
vegetated I know, having sowr several myself which came up 
before I left Banuckpore, but the migi-ating nature of a soldi¬ 
er’s life is very unfavorable to horticultural pursuits. At 
Jumaulpore however (having been three years at the station), 



KXPXitmjBim m*HORTicrtTtrBB. 

I faa^ an op^rtunity of forming a ray good oritaniiefital gaf- 
d«n, and overcame t^ie difficuHies oppoied by title sdl, liy 
digging deep pita^ of three or four feet diameter, for every 
plant that was expected to attain any size. Weeds and leaves 
were never thrown away, but all deposited in trenches dug in 
the intervals between plants, and I found the soil produced 
by the decomposed vegetable substances, far superior as a 
manure, as it had sufficient richness to excite growth, with¬ 
out any of the heat which often accompanies the other, ex¬ 
cept when very old. Another advantage decomposed vege¬ 
table mould possesses is, that it is not so likely to generate 
or attract white ants, as stable manure. 

Native makes are generally satisfied with the ordinary 
mode of irrigation common in India. I have however inva- 
rifcbly found great advantage result from hand watering; as 
cleansing the leaves and stem of young and delicate shrubs 
from the accumulated dust, wit! ivhich in the dry hot weather 
they are frequently covered, is as essential to their health and 
growth, as ablution to the human body. I am induced to re¬ 
commend an inclined plane as best adapted for an Experi¬ 
mental Garden, from having remarked the perfect success 
which attended some Geraniums I planted out in 1830. In 
front of my house at Almorah, there was a sloping bank on 
which I planted several Geraniums, they were out the whole 
of the rains and all the winter, being protected during the 
lattef period by thick covering of straw; and although in Fe¬ 
bruary, 1831, there was eleven inches depth of snow round 
them, when the straw was removed in March, they were in 
the finest condition possible. Any one in this country, who 
has cultivated Geraniums, must have remarked, that the stem 
frequently decays just above ground; I attribute this to 
the injudicious mode of watering adopted in this country. In 
England, each flower pot has a saucer, into which the ivater 
intended for the nourishment of the plant is poured, here the 
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water ia>^nre4 over the ear^* io -pot: a.vei>/ simple jw> 
medfis available m India, and will . Complete}/ supply the 
absence of .saucers to flower pots, via. by inserting in the 
earth of the flower pot a small piece of hollow bamboo, with 
tije lower extremity perfoipated with thi^ or four small holes, 
which will graduafly allow thd water in the bamboo to perco- 
ate through to the roots of the plants.* 

I do not think that fhe Coffee plant has ever had justice 
done it in India. The climate and soil of Bengal are mani¬ 
festly not congenial to its habits, and I think the following 
extract from Mr. Cruttenden’s interesting* narrative of his 
visit to Sana in Arabia (where unquestionably the best is 
produced) will bear me out in the assertion. The narrative is 
in part 3d, vol. 8th, Journal of the Royal Geographical Society : 
—“ The valley now became much narrower, in many places 
not exceeding twenty yards in width, while the mountmny^n 
either side rose to Ihe height of 1200 or 1400 feet above the 
plain, thickly wooded to within 200 feet of their summit, 
when they presented a barren sheet of grey limestone rock. 
Under a huge mass which had fallen and completely blocked 
up the vaUey, we found a Coffee house and two or tiiree 
small huts. Understanding that there was a Coffee planta¬ 
tion in the neighbourhood, and of the very best q.l.ii. 
gladly availed ourselves of the suggestion of Siiaikh el Juadi, 
and halted there for the day. A scrambling walk over the 
before-mentioned rock, by means of steps cut in it, brought 
us to the Coffee plantation of Dorah. It was small, perhaps 
not covering half an acre, with an embankment of stone round 
it to prevent the soil being washed away.” 

“ The Coffee plant is usually found growing on the side of 
any valley or other .sheltered situation, the soil which has 
been gradually washed down from the surrounding heights 
being that which forms its support. This is afforded by the 
decomposition of a kind of claystone slightly porphyritie. 
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wbicb is fc^d irreg^arly disposed in company with; a kind of 
trap rock, among #hich as we approached Sana, basalt is 
found to predominate. The daystone is only found in more 
elevated districts, but the detritus finds a ready way into the 
lower tract by the nuhierous and steep gorges that are visible 
in various directions. ‘ 

“ As it is thrown' up on one side of the valley, it is then 
carefully protected by stone walls, so as to present the ap¬ 
pearance of terraces. The plant requires a moist soil, though 
I believe much rain is not desirable. It is always found 
growing in the greatest Imturiance where there is a spring in 
the vicinity, for in those planta,tions where water is scarce the 
plant looks dry and withered. The bean is gathered twice a 
year, and we were told that one of the Dorah trees, though 
o^he small quality, ought to produce in the two crops at 
l^t ten pounds, or a Sand maund. We found the fig, plan¬ 
tain, orange, citron, and a little indigo’growing among the 
coffee. A stream of water from a neighbouring spring was 
drawn through the garden, and we were told that the roots 
of each plant were regularly watered every morning and 
evening. The plant is said to live six years, three of which 
are requisite for bringing the tree to perfection, for three it 
bears, and then dies and is rooted up. Thermometer in the 
shade 75 deg. Dorah, North Latitude about 15 deg. 5 min.” 

In addition to the above I may add, that I learn from a 
friend who resided some years in Java, that elevated sites, and 
a command of water for irrigation, is invariably selected for 
Coffee plantations. 

In 1^5, I received at Jumalporc a, few Coffee plants 
from Dr. Wallich, they were about twelve or fifteen inches 
in height when I put them into pots prepared by the removal 
of the substratum of clay. As the plants grew I pruned all 
the lower branches, leaving about two feet of the s/m per¬ 
fectly clear of branches. In 1837, from about six plants, 



coirrEB ouiiTviisi IN inoia. 287 

aver{^ing*frGm to four feet in height* I collected ahout 
seven seers of Coffee, of which I have sft&t you ai^ecimcn by 
dawk banghy. Although the Coffee cultivation fias failed in 
Bengal, it does not,; necessarily follow that it would fail in 
other parts of India, and I think the Rajtnahl Hills, the Gu- 
ruckpoor Hills near Monghyr, the lower range probably at 
Daijcling, and the whole of the southern* portion of the 'Ku- 
maoon Hills, present localities veil adapted for the success¬ 
ful culture of this valuable plant. Should it be tried and se¬ 
cured in the Rajmald Hills, it would introduce a new and 
valuable source of wealth into an extensive aftd hitherto un¬ 
profitable tract of jungle ; and I sincerely hope, that some 
enterprising individual will be induced to give the Coffee 
plant a fair trial in soil better suited to it? habits than that of 
Bengal. 

I shall most probably be obliged to visit Europe during the 
ensuing cold season on account of my health, and if the 
Society wish to send home any seeds, I shall have much plea¬ 
sure in taking charge of them and keeping them in my c.abin, 
if they are put up in cases about six inches in dei^th and twelve 
or fifteen inches square ; of this size they can easily be triced 
up between the beams of a cabin, have free air, and be in 
nobody^s way. I have fomid raw sugar a great preserver of 
seeds, by putting the seed papers in open-mouthed bottles 
and filling the interstices with the sugar, and corking the 
bottle tight. . 

I had the following Cape bulbs in flower in April and May. 
VoltotU purpurea, Albecca major, Ornithogalum niveuin, 
a Zaehenalia, and several others, thriving well when I was 
obliged to change my residence. 
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Not4 on ^progre^t making inrthe Provinces of Gurhwal and 

Kumaon in the Cdltwation of the Tea Plant. Communicated 

by Lojix) Auckland. 

1. The first place at which the plant may be seen is Paori 
near Sreennggur, in the private grounds of the Assistant, 
Captain Huddleston^, on an elevation of about 6,000 feet. 

2. There are some hundred strong and healthy looking 
plants and seedlings, but ntfne as yet of a growth to yield 
seed. 

3. The nex{ place where the plant is to be met with is in 
a garden attached to the Commissioner’s bungalo w at Lohba. 

4. Here at a height of about 5,000 feet there are about as 
many plants as at Paori, and all of the same healthy appear¬ 
ance and at the same stage of their growth. 

5. At Almorah there are two gardens belonging to Go¬ 
vernment, the one the Luchmesur, the other the Kupeena 
garden. 

The first covers three acres in extent, and contains 1,500 full 
grown trees yielding seed, and 20,000 growing seedlings; the 
second stands on eleven and half acres, and has in it 700 
layers taken from the other garden, and 500 seedlings. 

6. There is also near Almorah a private garden belonging 
to Mr. Blinkworth, in which there are some 40,000 seeds 
sown and expected to come up in the summer of 1842. 

The fourth, and perhaps most eligible site with reference 
to its position as being nearest to the plains, is at Bheemtal, 
where there are two gardens, one called the Bhurtpoor garden 
of three acres, contains 300 trees yielding seed, 700 layers, 
and 200 seedlings, the other the Russeah garden, on the Now 
Koorcha lake, of six acres, has 5,846 thriving seedlings, and 
20,000 seeds sown, and expected to come up in the summer 
between March and July. 

7- In the vicinity of this last garden in the semi-circular 
slope of the mountain to the north ^nd east of the new Koor- 



TEA CULTIVATION IN RU^AON, AND OURBWAL. 2^ 

cha lake/a great extent of irrfgataWe lan^, proved to be* 
vorable to the growth of the Tea plant, is to be had at the 
distance of only one march from the plains, and at an average 
elevation of about 4,000 feet. 

8. In the several gardens, not of too recent formation to 

• • 

have trees yielding seed, there are calculated to be not leas 
than 50,000 seeds nearly ready to be gathered, and that al¬ 
most all of these will germinata, may be concluded from the 
produce of what have last year been sown and are now com¬ 
ing up. 

9. On the whole the experiment, in as far as the possibi¬ 
lity of rearing the Tea plant in the provinces of Gurhwal an I 
Kumaon is in question, may be safely pronounced to have 
completely succeeded. 

10. The quality of the leaf and the difference in this res¬ 
pect between the produce of the gardens near Bheemtal where 
snow seldom if ever falls, though the frosts sometimes are 
severe, and that of the gardens near Almorah and in the in¬ 
terior, which are annually exposed to snow as well as frost, 
can only be ascertained by the employment of properly quali¬ 
fied persons who can subject the article to the usual tests. 

11. Assam has doubtless a great advantage over Kumaon 
as to facility of export, but the latter province will probably 
be found to yield a produce of a superior quality. 

^12. But even if its superiority in this respect should not 
be found to counterbalance the disadvantages of the situation 
of Kumaon, in as far as foreign markets are concerned, stil^ 
when the liking evinced by all classes of the Native papula¬ 
tion for Tea is considered, the gradual growth of demand 
nearer home does not appear to the an improbable conse¬ 
quence of such an extension of the cultivation of the plant in the 
mountains, as may furnish the inhabitants of the plains with 
the means of indulging at a moderate cost in what would then 
soon become a favorite beveri^e. 
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TKe slowriess of Ihe people of India to adopt any*rfew habit^ 
especially in regard* to their food and refreshmenfs, is well 
known ; but there was a time when tobacco was unknown, 
and potatoes not very long since, were regarded with suspi¬ 
cion, yet the one has become a nefcessary of life, and the con¬ 
sumption of the other is rapidfy encreasing. 


On the properties of the “ Doibree” Plant arid Olibanum Tree. 

By Brigadier Geo. Twemlow, of the Nizam’s Service. 

With further^ remarks thereon, by N. Wallich, M. D., 
F,R.S. 

(Presented to the Society.) 

When on the Mahabalesliwur hills in 1836, I was informed 
by a Chinese, (one of the convicts located there) that they, 
the Chinese, use an infusion from the leaves of a shrub found 
on those hills, as a substitute for tea, and when enquiring of 
the hill tribes inhabiting the hills north of Ellichpoor, I am 
informed that they, the Qoands, drink an infusion from the 
leaves of a plant, they call the Dowree.” Having obtained 
some of the leaves, after infusion, it has struck me, that there 
is sufficient resemblance to warrant my troubling you, with a 
communication on the subject, and with the view also to 
bring to the notice of the Society, that on these hills, the 
Olibanum tree, the Boswellia thurifera, grows in great abun¬ 
dance ; that it can be propagated fr om cuttings to any extefft, 
that it produces a gum resin which can be made into tapers, 
or if made into bricks admixed with charcoal, would make a 
substitute for fuel. 

I have not been able to procure either the seed or flower of 
the “ Dowree,” at present the flower is said to be red not 
white 5 but 1 send some of the leaves, and if you could put 
me in the way of obtaining a few leaves and seeds of the true tea 
tree, I would endeavour to ascertmn whbther I am right in 
my conjecture, that the tea trees, .Jf not indigenous on the 
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hills the Taptee Rivet^ and north* of Elfichpoor, yet 
might be’reared with success. 

I have the pleasure to forward a small brick of Olibanum, 
admixed with charcoal; it will burn, though the proportion 
of charcoal is too great perhaps. I have long been impressed 
with the idea, that‘where fuel is dear, artificial coal might 1» 
made, and moulded into any convenient* form, and forelts be 
thereby thinned for cultivation. 

The Officers of the Ellichpoor division of the Nizam’s army 
have erected six bungalows on the hills, the climate thereon, 
in May, being cool and refreshing—^the distance from the 
cantonment is only 22 miles—the registered difference by two 
thermometers is 10 deg., but to the feelings much more, 
neither tatties nor punkahs being required. The houses are 
on a plateau about two miles north of Gawilghur. 

REMARKS BY DR. WALLICH. 

The letter from Brigr. Twemlow which you kindly sent me 
yesterday with the specimen of “ Dowree” enclosed, are very 
interesting, both as far as the latter is concerned, as well as 
on other points. 

The specimen is of an elegant shrub, or small tree, called by 
Dr. Roxburgh Grislea tomentosa in the plants of the Coast 
of Coromandel, and afterwards in his Flora Indica, vol. II. p. 
233. It was known to Linneus who referred it to Lythrum, 
and Dr. W. Hunter, in a paper in the 4th volume of Asiatic 
Researches, on the Morinda or Aal, mentions that the flowers 
of our sln-ub are added as a dyeing ingredient to the Aal; he 
gives at the same time a good description of the flower, and 
expresses a suspicion, that the shrub may perhaps form a dis¬ 
tinct genus. You will find all these references in Roxburgh’s 
works. Hunter says it grows wild on hills in Mahva, and is 
called D’hawry. The Sanscrita names are given in Rox¬ 
burgh’s works quoted above, and also in his Hortus Benga- 
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lensis. 1 will only mention hwe, that Dhub and Dhauphool 
are given as the Bengali and Dhuwi as the Hindi n&mes. 

It is possible that the Mahabaleshwur shrub may even¬ 
tually prove a distinct species—although I doubt it. The 
leaves (all that Brigr. T. has seht) seem to be more dotted 
below and perhaps more pubescent than our plant; but that 
is not of importance as a specific distinction. Dr. Hamilton 
has a species which he calls^ Grislea punctata, with smooth 
leaves, but even that I doubt to be separable from ours. I 
say this with the most profound veneration for that great 
authority. * 

The employment of the “ Dowree” as a succedanum for 
tea, is very curious. Fortunately I happen to have an excellent 
specimen of the genuine Chma tea in fruit, by me, which I 
will send to Brigr. Twemlow. I got it a short time ago from 
Mr. Hodgson in Nipal. I now return the letter and specimen, 
with my best thanks for the perusal and examination. 


Memorandum on Lichens from Darjeeling. By A.. Campbell, 
Esq., Superintendent of Darjeeling. 

(Presented to the Society by Lord Auckland.) 

I am directed by the Right Hon’ble the Governor General 
to send you the accompanying memorandum of Darjeling 
Lichens, sent down by Dr. Campbell; and particularly to 
call your attention to his remarks upon one said to resemble 
a lichen used as a red dye in the highlands of Scotland. 
These Lichens have been, and now are being, experimented 
upon by Mr. Piddington and Dr. Mouat,* who intend, I be- 

• Dr. Mouat’s report was sent in to Lord Auckland, with specimens of the dyes 
obtained, and small pieces of Silk, in which the colour had been fixed by means of 
the ordinary mordants used by dyers. Some of the liquors obtained, were pre¬ 
sented to the Society, and have since, apparently by the action of lig-ht, changred 
to very beautiful shades of crimson and lilac. The subject is one of much inter¬ 
est, and we believe, Or. Mouat is still engagfed in me king (nrther experiments 
upon it, a special report of which will be presented to the Society when ready.— 
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lieve, to send their reports to tfae AgricuUftral and Horticul¬ 
tural Society. 

List of lAchens sent to Lord Auckland firom Dmjelmg in June, 


No. 

1,.. 

Tree.. 

Lichen. 

1841. 

. Grey.. 

dak Lodge. 

No. 

2,.. 

Do. . 

.‘Do.... 

. Do. .. 

Do. 

No. 

3,.. 

Do. . 

. Dp. ... 

. Do. .. 

Mr. Smoult’s. 

No. 

4,.. 

Do. . 

. Do... . 

. Green 

. Auckland Itoad. 

No. 

5,.. 

Rock 

. Lichen. 

. Do. .. 

Ditto ditto. 

No. 

6,.. 

Tree 

. Do. .. . 

. Grey.. 

Dr. Campbell’s. 

No. 

7,.. 

Rock 

. Do_ 

. Do. . 

. Darjdling Hill. 

No. 

8,.. 

Do. . 

. Do. ... 

. Green 

. Mr. Cameron’s. 

No. 

9,.. 

Tree 

. Lichen. 

. Do. .. 

Eden Falls. 

No. 

10,.. 

Do. .. 

Do. ... 

. Grey.. 

^ungpoor. 

No. 

11,.. 

Tree. . 

. Lichen. 

. Green., 

. Rungpore. 

No. 

12,.. 

Do. .. 

Do.... 

. Do . .. 

Do. 

No. 

13,.. 

Do... 

Do. ... 

. Grey.. 

Do. 

No. 

14,.. 

Do... 

Do_ 

. Do. .. 

Lebong. 

No. 

li>,.. 

Do... 

Do. ... 

. Do. .. 

' Do. 

No. 

16,.. 

Do... 

Do. ... 

. Do. .. 

Do. 

No. 

17v 

Do... 

Do. 

, Do. .. 

Do. 

No. 

18,.. 

Rock. 

Do. 

Do. .. 

Darjeling Hill. 


The procurable quantity of all these sorts is very great. 
The green ones especially, both rock and tree, are in bound¬ 
less profusion, and if it happened that they were of any use 
in the arts, they might be floated down the Mahanuddeh and 
Ganges, in stocks like the Cotton of Mirzapore, being first 
screwed down or pressed. 

The Grey Tree Lichens sent, have all been found on the 
upper branches. The green ones pervade stein and,branches 
alike. Grey ones are rare on the .stems, and I have not 
observed green and grey ones on the same branches. 

No. 13, a bcautifpl Lichen—has, when fresh and moist, a 
strong smell of sea weed. 
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No. iS'i/used the mouiitaineers as a healing‘sl^Ucation 
to wounds. It remmds me of a rock Lichen^ which abounds 
in my native Highlands; and from which a dirty red dye is 
made by boiling it with fern ashes. The Lichen is called 
‘^Ceothal” in Gaelic; and the dye bears the same name. It 
is used; or was in my time,'for dyeing' blankets and the 
coaitie woollen of th6 poorer people. 

The Lebong Lichens, Nps. 14j 15, 16 and 17, were 
gathered at, say 800 feet lower than Darjeling. The two 
latter are from Beech trees. 

On the propagation of the Fine. By the Reverend — Hands, 
Missionary at Betlanj. 

Vines are sometimes propagated in this country by layers, 
but the more general method is by cuttings. These are pro¬ 
cured at the time of pruning, which is usually in the months 
of October or November. The cuttings should be about 14 
or 16 inches in length, and placed in a slanting position, 
about three fourths of their length, in the ground, so as to 
leave only three or four buds above the surface. They should 
be planted about 18 inches apart, so as to leave room for 
transplanting them, without injuring the roots. The soil in 
which the cuttings are planted should be light, and well ma¬ 
nured, and they should be moderately watered every 2 or 3 
day?; when they have taken root they will probably throw 
out three or four shoots, the strongest and most healthy of 
which, as soon as it can be ascertained, should be selected for 
the stem of the future Vine, and all the others carefully taken 
off. This, should be trained and supported with much care 
by a bamboo or stick, and the lateral shoots taken off as they 
make their appearance, till it has attained the height of the 
panda//against which it is to be planted. In Iftor 12 months 
they will be ready for transplanting, or if necessary, might be 
removed earlier without injury. • 
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The PaWa^&used in this oountry,'are generally'about six 
feet high, but I thiHk one much lower is preferable. At 
Bellary I have one, six feet in height, and three of four feet, 
and I have invariably found the latter to answer best; on 
this, neither the blossom nor the fruit are so much exposed 
to injury from bligkts or strong wind, and I have generally 
found the fruit morp _ abundant, much finer, and to’ripen 
better on the low than on the high pandalls. 

At Bellary we commence pruning as soon as the rains cease, 
in October or November; and, as we have several pandalls, 
leave an interval of about a fortnight between the pruning of 
each; by this means we obtain a constant succession of fruit, 
from about the middle of March to the end of June. 

In pruning, much care and judgment should be- exercised, 
all dead and useless wood should be carefully taken away. 
In general all the last years shoots (except where the Vines 
are very young and the pandall bare) should be cut away 
within a few inches of their commencement, leaving from 
two to four or five buds only. On those branches which arc 
strong and healthy, four or five buds, or eyes> may be left, 
but if small and weak, not more than two or three; almost all 
the native gardeners err in pruning Vines much too sparing¬ 
ly. By leaving too much wood the Vine is weakened, and 
the fruit degenerates. There may be a few more clusters, but 
they will be small and inferior. 

I should have mentioned, that previous to pruning yincs, 
their roots should be opened, and laid bare about 18 inches 
round the stem, and if they are five or six years old or more, 
may remain open 12 or 14 days : this will lessen the sap and 
cause the leaves to fall off. If they are very young, six or 
eight days may. be sufficient. 

When the roots of the Vines have been bared ^ sufficient 
time,then prune tlipm, and at the same time,trim the roots also, 
by removing with the knife all the little fibres which surround 
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the larger* rWs aifd have bee* thrown out during the last 
year, leaving only the larger roots. After pruning, let the 
branches be properly disposed in the pandall, and tied in 
their places, tliat they may not be afterwards displaced and 
broken, by the winds'. ■ ‘ 

It is customary with many persons to use a very ricli and 
expertsive compost fof their Vines, composed of fish, toddy, 
&c. &c. &c., but this does notrappear to me at all necessary. 
The manure used for the Vines in the Mission garden—com¬ 
posed of about two-fourths of red earth, one-fourth of sheep’s 
dung, and the bther fourth of about equal parts of common 
manure, and the contents of sheeps stomachs collected from 
the slaughter house—is usuiilly collected about three months 
before pruning time, and thrown together to give it time to 
ferment and rot. 

In addition to this, I sometimes put a small ({uaiitity (a 
quart or two) of sheep’s blood to each root, before the manure 
is thrown in, and I think it is an impiovement. When all is 
ready, the hole is filled up with the manure, leaving a sutfici- 
ent space to receive the water. When manured they should 
be watered as soon as possible, ami to prevent too great a 
degree of heat or fermentation some water should be given 
daily for two or three days : afterwards once in three days 
will be usually sufficient. 

After the fruit is set, it will considerably improve it to 
examine the Vmes frequently, and pinch otT with the finger 
and thumb the numerous useless shoots on the fruit-bearing 
branche8,which will continue for some time to rise, and if not 
renK)ved, will not a little impoverish the fruit, and eiitangie 
and shade it too much. 

Care also should be taken, while the fruit is growing, ami 
espccially^hilc ripening, to keep the ground clean under the 
pandtill, and clear from weeds, &c. 
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NOTES AND SELECTIONS. 


Chemical Examination'of the Juice of the Sugar Cane grown in France 

and the Antilles. By M. Osmin Hebvt. • 

(Translated from the Jquraai de Pfaarmacie.) 

The juice of the canes submitted to analysis, was colourless or of 
a very pale yellowish white, exhaling a sweet balsamic odour, and 
possessing an agreeable, but somewhat mawkish taste, with an acid 
reaction. 

The juice was clarified by the aid of heat alone. On the addition of 
alcohol a very light flocculent precipitate was formed, and acid ap¬ 
plied either cold or hot, clarified it, throwing down a light precipi¬ 
tate. Lime and the alkaline carbonates clarify it equally well, but it 
was remarked that either a weak or concentrated solution of pure 
caustic potash, clarifies the juice more perfectly the higher the temper¬ 
ature is elevated, proving that the matter which is coagulated and 
produces the clarification, is neither albumen nor pectin. 

Tannin occasions a scanty precipitate in fresh juice, but a copious 
one in juice which has been extracted for some days, and h.as begun to 
thicken. Alcohol exerts a similar reaction. 

Animal charcoal decolorizes cane juice, and renders it perfectly 
limpid, without destroying its taste. When thus decolorized and 
clarified by ivory black, it is no longer precipitated by tannin, and 
can be kept for more than fifteen days at a temperature of fiO® F. 
without undergoing any change : if the temperature, be higher at the 
end of five or six days it undergoes the vinous fermentation, but never 
thickens. 

The acetate of lead produces an abundant precipitate from the 
juice of the French cane, and the supernatant fluid, immediately be¬ 
comes clear. Every experiment leads to the conclusion, that the juice 
of the colonial cane, has a very dificrent re-action with the acetate of 
lead, because all the specimens of dried colonial cane subjected to ex¬ 
amination, produce inserted^queous liquors which were sparing ly pre- 
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cipitableby tljeacetfiffcjoflead, an4 the supernatant liquoneither re¬ 
mained turbid, or was dot clarified, without great difficulty even by 
^Itration. The dried French cane, when treated with the same reagent, 
gave a perfectly clear solution. 

The juice of French pane undergoes, the vinous fermentation with 
difficulty per se; when left to itself it soon begins to thicken, becom- 
ing of a gummy consistence, and the sugar diminishes in proportion 
to its'thickening, until it ultimately disappears altogether. 

This can be proved experimentally by treating the mass with 
alcohol at 185“ F. which causes the lew substance to coagulate, and 
holds in solution the sugar still existing in it, as well as the lactic acid 
generated during the decomposition. Sulphuric acid checks this pro- 
cess, while alkalies, even the caustic ones, appear to favour it. The 
substance coagulated by the alcohol, when washed in it, is whjlc, 
soft, elastic, soluble in water and in acetic acid. It very closely re¬ 
sembles gum thrown down from a watery solution by alcohol, and 
is copiously precipitated by tannin, alcohol and ether : it is charred 
by sulphuric acid,and converted into oxalic acid by nitric acid. 

Under the influence of a temperature from 77" to 8G° F. with 
common yeast, the vinous fermentation is develoi)od in the 
canejuice, but it must be particularly borne in mind, that the juice 
treated with animal charcoal never undergoes the viscid icrmenta- 
tion, and may be preserved for a long time without change ; while, 
the simple juice rapidly passes into the viscid state above described. 
How does it happen then that rum is obtained with so much facility 
from molasses ? This arises from heat operating in the vinous fer¬ 
mentation in the same manner as charcoal, which opinion is based on 
the following experiment: 100 grammes* of cane juice S. G. 1.040 at 
55® F. were taken and divided into two equal parts, which were then 
evaporated to a third of their respective weights, the one by boil- 
ing in the open air, the other at the ordinary temperature under a bell 
jar, the watery vapour being absorbed by means of quick lime ; they 
were then restored to their original density by the addition of distilled 
water, and at the end of five days at a temperature of 59“ F. fer¬ 
mentation had already commenced in the liquor, which had not been 
subjected to heat, while the other at the end of,l5 days, did not eje- 
Kibit any indication of the phenomenon. 

• llie French Gramme is equai to 15.4 Eug:lisli grains. 
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On the Ph^cal Properties of Soilf and on the ^eans of Investigating 
them. By Professor Schoblbb, of the University of Tubingen.* 

fThc present paper differs from those which have come before, as belonging to 
the theory, not to the practice of husbandry; and attempting, therefore, to ascer¬ 
tain, not what are the means by the employment of Vhich we may succeed in 
effecting a particular object, but what are the laws of nature under which ail our 
operations are to he carried on. Both these branches must be followed out toge¬ 
ther, but distinctly, in order to render our science complete. Theory must not 
pretend to teach the occupier of lancb how he is to manage his farm} but so 
neither should the abstract inquirer, while he keeps within his own bounds, be 
regarded as visionary by the practical farmer. Some of the results brought out 
in this paper are striking, others will appear inconsiderable; yet even these last 
must uot therefore be condemned as useless, because it is esssntial that, in specu¬ 
lating on the causes of such effects as come before us in actual husbandry, we 
should know not only what hidden powers of nature are operative, but also 
which of them are incapable of exerting any considerable influence on vegetable 
or animal life ; just as a map (loints out to the sailor not only those ofieniogs of 
the coast which will afford him a [lassage, but those also which he must not enter 
because further progress is barred.— Ph. PuSEY.j 

Soils arc essentially different in their elementary nature, according 
to the particular efirths which they contain, and the various propor- 
tio*’s in which those earths enter into their composition ; but soils 
possessing the very .same chemical elements may be endued with 
widely different properties, in an agricultural point of view, according 
to the luochanical state of fineness or coarseness of their particles, 
and the degree of looseness or firmness of texture resulting from 
their mode of union. The investigation of these physical properties, 
as they are called, is of the highest importance in bringing us ac¬ 
quainted with the nature of soils and the various means within our 
power of modifying and improving them according to the given cir- 


• This dissertation forms the Second Section of “Agronomy,” in a German 
work entitled, “ Principles of Agricultural Chemistry, in more direct reference to 
the Economy of Agriculture and Forestry,” by Professor Scliubler, of the Univer¬ 
sity of Tiibingen: second edition, revised and improved by Professor Krutzscli, of 
the." Forest and Agricultural Academy of Tbarand,” in Saxony, 1838. Translated 
from the German by the Secretary and Editor of the Society ; who baa great plea¬ 
sure in acknowledging the essential obligations under which his version is laid, in 
its literary character as well as in its scientific points of interest, by the suggestions, 
revision, anil frieildly criticism of Philip Puscy, Esq. M. P. one of the members of 
the Journal Committee. 
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camstanceB of the cue or the intentions which the cultt<i1itor of the 
land has in view. 

The several physical properties which «ay be supposed to exert a 
greater or less influence on the fertility of soils, and which on that 
account we shall more Closely investigate, are the following:— 

I. The weight of the soil :*its specific gravity, as well as the 
• absolute weight of a given bulk in a dry and moist state. 

II. Its power of containing water, aCfcording to weight and bulk. 

Ill. The firmness and consistency of a soil in its dry and in its 
moist state. 

IV. Its difletpnt capability of becoming dry on exposure to the 
air. 

V. Its diminution in bulk on drying. 

VI. Its absorption of humidity from the atmosphere. 

VII. Its absorption of oxygen from the atmosphere. 

VIII. Its power of retaining heat. 

IX. Its capability of becoming more or less warmed by the sun's 
rays. 

X. Its capability of developing heat on being moistened. 

XI. Its electric polarity and capability of conducting electricity. 
We will now consider these several properties more narrowly, and 
give the process of testing soils in regard to them; to which we will 
subjoin a comparative arrangement uf them, in reference to those 
earths and soils which come most frequently under the notice of the 
agriculturist: we have selected for this purpose,— 

1. Siliceous sand. 

2. Calcareous sand. 

3. “Finely powdered carbonate of lime, obtained from burnt lime¬ 
stone, which, by long exposure to the atmosphere, has returned 
to the state of perfect carbonate. 

4. A common grey clay, consisting of 68 per cent, of silica, 36.2 
of alumina, and 5.8 per cent, of protoxide of iron. 

5. Stiff clay or brick-earth, loam, and sandy clay. 

6. Earthy gypsum, or gypsum-powder, resulting from the pul¬ 
verization of the natural white gypsum. ^ 

7. A somewhat fine-slaty, red-brown clay marl, frequently found 
in the Keuper formation of Wurtfemberg, consisting of 84.8 
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per (Mt. of clay with oxide»of iron, 6.5*per cent* of carbonate 
of limTe, 7.2 of carbonate of magnesia, and 1.3 per cent, of 
loosely combined oxide of iron. « 

8. Humus, or humic acid; and with these investigations should 
be connected the animal..vegetable humic acid, which is known 
to be of especial effect on vegetation. 

9. Carbonate of magnesia, obtained from the precipitation o^solu- 
tions of magnesia in Uoids by alkalies. 

10. A fertile, light, black garden-mould, consisting of 52.4 per 
cent, of clay, 365 per cent, of siliceous sand, 1.8 per cent, of 
calcareous sand, 2, per cent, of lime, and 7.2 per cent, of mild 
humus and organic, remains. 

11. A common fertile arable soil, consisting of 51.1 per cent, of 
clay, 42.7 of siliceous sand, 0.4 of calcareous sand, 2.3 per cent, 
of lime, and 3.4 per cent, of mild humus and organic remains. 

In testing the several properties, wc employed, for comparison, 
white pipe-clay, as one of the purest native clays fine lime, pre¬ 
pared by precipitation of acid solutions, by means of alkalies ; and 
several other kinds of earth, of which particular mention will be made 
when we come to discuss the special properties of soils, individually. 

I. Weight of the soil .—In the determination of the weight of the 
soil, a particular distinction is to be made between the peculiar specific 
gravity of the several portions of earth and the absolute weight of a 
determinate volume, as of a cubic inch or foot of the several soils. 

The specific gravity of an earth is not found by the mere weighing 
of a determinate volume, as, for example, of a cubic inch; and com¬ 
paring such weight with that of an equal volume of water, for we 
should in that case always obtain too small a weight, as the inter¬ 
stices of every cubic inch of the earth, even when closely compressed, 
contain much air. The real specific gravity is obtained by the fol¬ 
lowing process:—A glass bottle, with an accurately-fitted stopper, 
holding some 300 or 400 grains of water, is completely filled with 
that liquid, and the weight of the whole ascertained ; now empty tlie 
bottle of half the water, and introduce into the half-filled vessel 
the soil to be investigated, and which had been previously weighed 
in its dry stake; again fill up the bottle with water, and close it with 
the stopper as soon as ittceascs after a few times shaking to give 
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out air-buSbtes frouj the interstices of the soil, and detbfinine now 
the weight of the vessef thus filled with soil and water; the specific 
gravity is found from the quantity of water excluded by the soil from 
the bottle, by a simple calculation: and we obtain the quantity of 
such excluded water by* subtracting the sum of the weights of the 
dry soil and the vessel from the Weight of the vessel filled with water. 
An example will best elucidate the process:— 

The dry soil to be investigated^weighs' .... 240 grains. 


The vessel filled merely with* water weighs 600 ,, 

Therefore the sum of both is . 840 „ 

The vessel filled with the soil and water toge¬ 
ther weighs. 744 „ 


96 „ 

Therefore the soil has excluded 96 grains of water from the bottle, 
or, in other words, 240 grains of soil require as great a space as 96 
grains of water, and the weight of the water bears therefore to the 
weight of the soil the proportion of 96 : 240, or the specific gravity 
of this soil is 240-96=2.50, when we assume the weight of the 
water= 1. 

The actual weight of a determinate volume of soil, which is also 
called its absolute weight, is obtained simply by weighing a cubic 
inch or a cubic foot of the soil moderately compressed in the vessel. 
As the weight of the soil is always very different according to its 
different states of moistness or dryness, it is desirable to make this 
determination as well with soil fully dried at 144|" F., as also with 
soil thoroughly moistened; we may consider a soil thoroughly moist¬ 
ened when it is laid in a wet state on a filter i and no longer allows 
any water to drop through. 

Several of the previously mentioned earths exhibited the following 
differences in my experiments in reference to this point:— 
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-» ^ ■ 

Kinds of Earth. 

Specific 
Gavity, 
that M 
Water be 
ingta ken 
as=1. 

Wei^&t of a 
■Cubic Inch. 

Weight of a Cubic 
Foot. 

In the 
Dry 
Rtate. 

In fhe 
Wet 
state. 

In the 
Dry 
state. 

JM Uie 
Wet 
state. 



Grains. 

Grains. 

Pounds. 


Calcareous Sand,. .. ?. 

2.72*2 

505 

628 

113.6 


Siliceous Sand. 

2.653 

495, 

605 

111.3 

J36.1 

Gypsum Powder.• .». 

2.331 

408 

573 

91.9 

127.6 

Sand Clay. 

2.601 

435 

577 

97.8 

129.7 

Loamy Clay. 

2.581 

.393 

551 

88.5 

124.1 

Stiff dlay, or Brick-Earth.. 

2.560 

357 

531 

80.3 

119.6 

Pure Grey Clay. 

2.533 

334 

515 

75.2 

115.8 

Eine white clay (pipe clay) 

2.440, 

213 

454 

47.9 

102.1 

Fine Carbonate of Lime. . 

2.468 

244 

460 

53.7 

10.3.5 

Fine Carbonate of Magnesia. 

2.194 

75 

339 

15.8 

76.3 

H umus. 

2.370 

154 

346 

34.8 

81.7 

Garden Mould. 

2.332 

364 

457 

68.7 

102.7 

Arable Soil. 

2.401 

376 

529 

84.5 

119,1 

Fine Slaty Marl. 

2.631 

•498 

624 

112.0 

140.3 


From this Table we derive the following general results :— 

1. Sand, either in its dry or wet state, is the heaviest part of arable 
soil, certain fine slaty marls approaahing 'the nearest to sand in this 
respect. 

2. Calcareous and siliceous sand differ but little in this point of 
view, calcareous sand, however, being the heaviest of the common 
constituents of arable soil. 

3. The clays are lighter the more clay and the less sand they 
contain, and the contrary. 

4. The lime always exhibits a great difference in weight, accord¬ 
ing to the fitness of its particles and the njodc of its prepandion : 
that obtained from slaked lime has a remarkably less weight, even 
when it has become again saturated with carbonic acid, the reason 
of which seems to be the great expansion of quicklime on its combi¬ 
nation with water. That employed in this experiment lay for six 
years spread out flat in the state of a fine powder and exposed to 
the air. When lime is in close combination with carbonate of mag¬ 
nesia, as is the case in dolomite sand, the compound of these two 
earths exhibits a nwch greater weight than either of them in its 
separate state; the specific gravity of such kind of sand rises to 2.82 
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and 2.83, anS even magnesian stony marls often possess tSis greater 
weight. 

5. The carbonates of magnesia, as artificially obtained by precipta- 
tion from their solutions, exhibit indeed the least absolute wfeight 
among the usual ingiisdients of soil; in arable soils, however, 
magnesia is not found in this fin? form, but usually in combination 
with lime or silica; in these two combinations it has a coarser form, 
the physical properties of which approach' more nearly to those of 
sand. 

6. Humus, among the usual constituents of soil, has the least 
specific gravity, and, if we except the pure artificial magnesia, it has 
likewise the least absolute weight. 

7. Compound arable soils are generally lighter in proportion as 
they are richer in humus ; we must not, however, conclude positively 
from this intimation alone as to the fertility of a soil, since the humus 
itself is liable to great differences, and even the other pure earths ex¬ 
hibit, according to the fineness of their particles, great diversity in 
weight, and consequently mixed earths may acquire very different 
average weights; a' more certain evidence on this point is furnished 
by the specific gravity than by the absolute weight. 

8. The usual denomination given by the farmer of heavy or light 
soils, refers neither to the specific gravity nor to the absolute weight 
of the earth ; clay soils, in their dry as well as in their wet, state are 
of less weight than sandy soils; these designations, therefore, of 
heavy and light, refer much more to the different consistence of the 
earths, of which we shall say more subsequently. 

Weight of artificial muctures of earths .—When different earths are 
artificinlly mixed together, a cubic inch of the earthy mixture obtain¬ 
ed gives a weight greater than the arithmetical mean (or common 
average) of the earths entering into the mixture, whether mixed in 
equal portions according to weight or volume, or in other quantities. 

I took, in different proportions, a common siliceous sand, a rich clay, 
and a fine clay-marl, of which I had previously ascertained the ab¬ 
solute weights, and mixed thetn together, when I determined the 
weight of the mixture. I obtained the following results:— 
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Kinds of Blarth. 

1 

kb < 
u- -a 

° s 

.S 

so.S 

'a 

.s 

4) a 
a c4 

2 

■sg 

-c 

Increase of 
Weight. 

> 

N 

Grains. 

Grains. 

Grains. 

Common Siliceous Sand. 

> 2840 

i 


Stiff Clay or Brick Earth.’.. 

2020 



Fine Clay-marl.. 

1790 



Clay and Sand in equal proportions by weight 

2545 

2430 

IIS 

Clay and Sand in equal proportions by volume 

2685 

2430 

255 

2 parts Clay and 1 part Sand by weight.. .. 

2390 

2293 

97 

2 parts Clay and 1 part Sand by volume.... 

2471/ 

2293 

177 

2 parts Sand and 1 part Clay by weight.. .. 

2740 

2566 

174 

2 parts Sand and 1 part Clay by volume.. .. 

2825 

2566 

259 

Equal parts of Marl and Sand by weight.. .. 

i 2315 

2267 

48 


This phenomenon is only to be explained by supposing a more 
intimate approach in the interstices of the contiguous earthy particles; 
something similar, therefore, seems here to happen with this mechani* 
cal commixture, to what takes place in a still higher degree with na¬ 
tural mixtures of earthy and rocky materials, for instance, with the 
dolomite sand and stony marls already mentioned, in which cases 
not only the absolute weight, but the real specific gravity also is 
greater than in the separate earths. 

II. Power of soil to contain water .—We understand by the power 
of the earths to hold or contain water, their property of receiving 
and retaining more or less water within their interstices, without 
allowing it again to flow away by dropping: it is of the greater im¬ 
portance to vegetation, as on it depends the quantity of the means of 
aqueous nourishment the soil is in a condition to receive and ilupply 
to the roots of plants, and as the water itself .is likewise one of the 
most essential sources of nutriment to plants. 

The power of an earth to contain water may be found in the follow¬ 
ing manner: we take 400 grains of the earth to be investigated, and 
dry it at a temperature of about 144^“ F., until it ceases to lose 
weight; in order to obtain results that may be compared easily together, 
it is desirable that the, experiment be made with nearly equal quan¬ 
tities of each earth in its fine state, say, with about 400 grains or one 
cubic inch, because, when d large quantity is employed, the weight 
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alone of the* eirth occSsions the pr^sure of a greater quantity of 
water out of it, and we should in such cases obtain diffetent results 
for the same earth. We put this dried earth on a round filter con¬ 
sisting of unsized paper, and which has been previously weighed in 
its thoroughly moistened state, and laid, in a glass funnel, on linen 
stretched over a frame. (See plate fig. 1.) , 

The^ latter mode is preferable, as the water poured on can more 
easily flow off, and it also allows the,wet. filtering paper to be raised 
up more easily and removed without tearing. We now pour over 
the earth lying on the filter distilled or rain-water, until it is fully 
moistened and saturated ; and when it has ceased dropping, we bring 
it, while remaining in this wet state, on the filter, to the balance, to 
ascertain the weight of the whole ; and then, by a simple calculation, 
determine the quantity of water absorbed, and power per cent, wliich 


the earth exhibits of containing water :— 

Let the weight of the dry earth be. 400 grains. 

The weight of the wet filter. 110 ,, 


Sum of the two.... 510 ,, 

The weight of the earth satured with water, 

and the filter. 706 ,, 

Therefore the amount of water absorbed is, 196 „ 

As 400 grains of this earth absorbed 196 grains of water, 100 
grains of the same would retain 49, and the power of this earth to 
contain water would therefore be expressed by 49. 

Should the earth on the filter absorb the moisture with difficulty, 
and receive it unequally into its interstices, it would be better to mix 
it in its dry and previously-weighed state with water in a glass vessel, 
and then pass it by degrees from this vessel to the filter. 

When an earth contains much humus and salts of humic acid, it 
may be best to omit drying it before it is placed on the filter, as the 
humic acid has the property of taking up less water after it has been 
once thoroughly dried. In such a case the drying may be made the 
last stage of the process. Hut, in earths which contain only a small 
per centage of humus, as in the case with most arable soils, the 
power df containing water can be only very slightly affected by that 
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circamstaUbS; and by drying them in the first* instance, we in fact 
obtain a faif more decisive result, since it is thus only that we can be 
sure we have taken them in equal quantities. Clayey soils, too, ab¬ 
sorb a difierent quantity of water according as they have been sub¬ 
mitted in their half-moistened state to a differlnt pressure and differ¬ 
ent treatment—differences which San only be obviated by previous 
drying and pulverization 

In an agricultural pointit is also of importance to know 
how much water a given bulk as well as weight of soil can take up, in 
order to be enabled to form a more (^ect judgment of the quantity 
which any given space of ground can absorb. IJjiis question is in 
every case easily answered when we know (by the method already 
explamed) the determinate power of containing water by weight, 
and the weight itself also of a given bulk of soil in its' wet 
state.* If we have found the power of containing water of sili¬ 
ceous sand equal to 25 per cent, and the weight of a cubic inch of the 
same in its wet state 605 grains; since 100 grains of this sand 
absorb 25 parts, the 605 grains, which form the cubic inch, will in 
like manner absorb 121 grains. 

The following Table contains the results of the experiments which 
I made, in reference to this branch of the subject, with such soils as 
usually come under the notice of the agriculturist. I add, at the 
same time, to the list of these soils, the finely prepared carbonate of 
lime, obtained by precipitation from solutions in acids, and also pipe¬ 
clay, as representing one of the purest and finest of the clays:— 


* It might appear, that this determination could be made by the mere coippari- 
son of the weights of a cubic inch of dry and wet soil, or from the absolute weight 
of a volume of the dry soil, and its power of containing water; we should, how¬ 
ever, in this way obtain no correct result, because many soils, especially those 
containing clay and humus abundantly, contract considerably in drying, a cubic 
indt of such dry soils generally occupying a greater space in their wet state. 
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• 

Power of con¬ 
taining water. 

A cubic w*eh 
contains in* the 
wet state. 

f the Wet 
of water 

Kinds of Earth. 

• 

According 
to weight. 

fciD . 

, .2 « 

o o 

<o/ 
1 - 

- 

Grains of 
water. 

Cubic lines 
of water. 

«.S 

s 

O O 

■M " 

3 •s 

Z S3 

4j 

Siliceous sand. 

Per cent. 

25 

Per cent. 
37.9 

121 

655 

Pounds. 

27.3 

Calcareous sand. 

'*'29 

44.1 

141 

763 

31.8 

Gypsum powder. 

Lime precipitateb. 

27 ■ 

38.2 

122 

660 

27.4 

47 

54.5 

174 

941 

39.1 

Fine lime. 

85 

66.1 

211 

1142 

47.5 

Fine magnesia. 

256 

76.1 

242 

1316 

62.6 

Sandy clay. 

40 

51.4 

164 ; 

888 

38.8 

Loamy clay. 

50 

57.3 

183 

991 

41.4 

Stiff clav, or brick earth.... 

61 

62.9 

201 

1088 

45.4 

Pure grey clay. 

70 

66.2 

212 

1145 

48.3 

White clay, pipe-clay. 

87 

66.0 

211 

1142 

47.4 

Humus. 

181 

69.8 

223 

1207 

50.1 

Garden-mould. 

89 ] 

67.3 

215 

1164 

48.4 

Arable soil. 

52 I 

57.3 

181 1 

980 

40.8 

Slaty marl. 

34 

49.9 

158 

863 

35.6 


From this Table we obtain the following general results :— 

. 1. The sands have the smallest power of containing water, whether 
they are compared in weight or in volume with the other earths : 
siliceous sand has the least power of them all; the sands themselves, 
moreover, differ according to the different fineness of their grains ; 
with large-grained sand the power becomes diminished down to 20 
per cent., while it amounts to 40 per cent, when the particles are 
exceedingly fine. 

2. Gypsum powder very nearly approaches the sands in this re¬ 
spect and possesses even a somewhat smaller power of containing 
water than calcareous sand. 

3. Slaty marl, notwithstanding the great proportion of clay it has 
already been remarked to contain, exhibits only a small power of 
containing water, and in this respect most nearly resembles sand of 
all the usual constituents of soil; and having this quality, it must be 
•particnlarly calculated to render the toil both warmer and dry er ; 
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these kinds'of marl are accordingly frequently *^applied in the south¬ 
west parts'of Germany to the improvement of vineyards. 

4. Carbonate of lime exhibits great differences in its power of 
containing water, according to the fineness of its particles: it is 
therefore important, in investigations of soiT, to make a distinction 
between the fine lime^eparated by decantation, and the earthy lime 
as found in the form V sand in an arable land. 

5. Carbonate of magn^R»>i«a«_£ojind in arable soils, is not usually 
in so fine a form as that artificially prepared for, and used in, these 
experiments, but exists in a coarse-gfrained state in combination with 
lime or siliceous earth : when so combined, it pos^sses in a far less 
degree the power of containing water, and approaches in this respect 
to the character of the sands. 

fi. Humus has usually the greatest power of containing water of all 
the common ingredients of soil, and in a still higher degree is this 
the case when the humic acid has not been previously dried artificial¬ 
ly, or when it is stilt mixed with a large proportion of half-decompos¬ 
ed organic matters, remains of wood, leaves, roots, &c. : 100 parts 
of the fine earth formed by decaying wood in old trees are capable 
of absorbing into their interstices nearly 200 and certain light turf- 
earths from 300 to 360 parts of water, even when they have 
been previously dried artificially ; where we meet with a great water¬ 
holding power, one. namely, which exceeds 90, we may reckon with 
great probability on an abundant commixture of organic matter.* 

III. Firmness and consistency of soil. —The firmness and consisten¬ 
cy of soils is of considerable importance, in regard both to the 
fertility and to the working of land ; the terms universally adopted 
in husbandry, of a heavy or alight soil, rest on these propertiel, and 
therefore deserve inquiry, with regard as well to the dry as to the 
moist state of the earth. 

(o.J Firmness and consistency of a soil in its dry state. —The deter- 
mination of the consistence of a soil is one of the more difficult 
problems, which in physical investigations of the earths ought the 
less to be neglected, since we can never hope to ascertain it by a mere 


On this property^)! soiN scr fiirtlx'i- Nate A, p. 2l.> 
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chemical proceas. Professor VolMr proposed for this paVf ose, some 
time ago, a rather complex in8trument,’*‘ of which the principal part 
is a kind of spade, the pressure and resistance of which on the field 
itself is determined by weight; this method cannot, however, be ap¬ 
plied in comparative Experiments of the consistence of individual 
soils, on a small scale. * y 

Dr. Meyer (in his determination of the cpasistence of sandy soils) 
applies, with this view, a plate of fesi^^aare inches in si*e,t furnish¬ 
ed at its four comers with steel points rounded off below, and placed 
on a layer of soil three inches deep j the weights placed on the plate, 
which are required in order to force it into the soil, serve as the mea¬ 
sure of this consistence : in the case, however, of stiff soils in a dry 
state, this method is attended with the inconvenience and difficulty 
of requiring very great weights to be laid upon the plate ; with pure 
clay even 30 pounds ar/s not sufficient for the purpose ; while, in the 
case of very loose earth, the plate sinks too easily. In order to 
obviate these difficulties, Meyer proposes to submit the earths to this 
trial with an equal measure (5 per cent.) of water in each—a modi¬ 
fication, however, which, in the execution of comparative experi¬ 
ments, has many difficulties. 

Among the various methods which I have myself tried, I believe 
the following may be recommended as the most practicable in the 
genersility of cases, and as applicable not only to the purpose of 
ascertaining the consistence of mixed earths, but also that of the 
clays, and even of very strong mortars. 

We take the earths we wish to compare in a moderately and uni¬ 
formly moistened state, and having prepared an open mould or socket 
of wood (or better of metal), open at the top and bottom, we form 
oblong square-cornered pieces (or little bricks), (see plate, fig. 2.) 
one-third of an inch in breadth and thickness, and about two inches 
long; we either leave these in the mould to dry of themselves, or 
remove them from it while in their fresh damp state (by the contrary 
pressure of a piece of wood of equal size and form) ; we then allow 


In the new ‘ Mogelin Annals of Agriculture,' vol. iv, p. 119, with a plate, 
f See the sketch of this in the * Flora of the Kingdom of Hanover,’ p. 307, 
Cottingen, IS S3. t 
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this moulfl^d earth to dry first tn the air and shade, and afterwards 
to become*perfectly dried at a higher temperature of about 144^0 P. 
The different degrees of firmness of the dried earths may now be 
more easily ascertained by the following simple instrument:—(See 
plate fig. 3.) 

p q is A scale-bean\20 inches in length, p being a ball of lead, by 
means of which the srale-pan m 6n the Idhger arm is kept Evenly 
balanced, so long as wei^ittsr*%re not put into it; this arm of the 
balance has its movement within a fork-like section made through 
the upright piece, h, of which the fig. A A is the front view : « is of 
steel, blunt, spade-shaped in its termination, the Sfith part of an inch 
in thickness, and one-third of an inch in breadth below (as corres¬ 
ponding with the breadth of the rectangular piece of moulded earth, 
to be submitted to trial) ; this little spade is secured to the beam at 
s, by a pivot, in such a manner that it always* hangs freely straight 
down. The earth to be examined is now brought under the little 
spade, weights are put into the scale-pan until the earth is cut through ; 
in the case of earths whose consistency is small, we must commence 
with drawn dram weights only ; with earths of great firmness, the 
weight required will amount to several pounds ; if we give to the 
beam, from o to y, a length of 12 inches, while the pivot-point of 
the little spade x is at the distance of one inch from o, the weight 
of a single pound put into the scale-pan will exert on the earth a 
pressure equal to the weight of 12 pounds; if we repeat the experi¬ 
ment several times, which we can easily do, with the rectangular 
moulded iiieces of the same earth, and take the average of the whole, 
we shall obtain a result much nearer to the truth. The purest, den¬ 
sest, and heaviest clays to work, which I had occasion to examine 
by means of this instrument, required, in order to crush them, 4| 
pounds in the scale—consequently, an actual pressure equal to 54 
pounds. 

If we designate the consistence found for the compactest clay by 
the number 100, the consistence of all the other earths may easily be 
referred to this as the standard; and thus, independently of the day 
itself, we shall be abl^to institute comparisons between the consistencies 
of any of the difierent earths. The principal point is, to form pro- 
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perly and equally worfied pieces of Khe earths to be compared, with¬ 
out too much water ; and this, with a little practice, maV easily be 
accomplished by means of the mould already mentioned. 

The tabular view given at the ternaination of the following pa- 
ragraph, contains the cofisistencies obtained, according to this plan, of 
the simple soils most frequently enfployed in husbandry ; a compara¬ 
tive investigation of the firmness of the differpht kuids of mortar by 
means of the same instrument, was coup Kinicated by me some years 
ago in an appendix to Alberti’s ‘ Description of the Mountains of 
Wiirtembcrg’ (Stuttgart, 1826, p. 305), which also appeared in an 
abstracted form in Schweigger’s ‘ Journal of Chemistry,’ in 1827 ; 
only, with this difference, that in those experiments, I made n termi¬ 
nate in a seed point, instead of a short spade. 

(b.) Consistence of soil in the moist state, and its attachment or ad¬ 
hesion to agricultural implements. —When land is worked in a wet 
state, we have not only to overcome the cobesiveness of the particles 
among themselves, but at the same time their attachment and adhe¬ 
sion also to the agricultural implements employed. If we wish to 
subject this property to a comparative trial, we may effect it in the 
following manner. We fasten large round plates, equal in size, 
made of iron and wood (as the two materials commonly msed for 
agricultural implements), underneath the scale-pan of a balance, and 
put weights into the other scale until both are equally balanced ; we 
now bring the plate into exact contact with a moistened earth lying 
beneath it, and put weights in to the other scale-pan until the 
plate is drawn away from the earth ; the amount of sueh weights 
corresponds to the degree of adhesion, or to the difficulty of 
working the earth in its wet state ; degree of this adhesion is 
often more considerable than would have been expected—an adhe¬ 
sion plate of three or four square inches required upwards of two 
ounces of counter-weight in order to draw it away from the surface 
of garden-mould : in the case of the heavier clays, the weight requir¬ 
ed was as much ws five or six ounces. From the size of the plate 
employed in this experiment, it is of course easy t o calculate the 
amount of adhesion for larger or smaller surfaces. 

The following table contains the results derived from experiments 
made according to the foregoing plans, om the firmness and oonsist- 
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ence of e»rths ; the amount of adhesion in the*wet state *s calculated 
in pounds'on a surface of one square foot. 


Kinds of Earth. 

Siliceous Saod. 

Calcareous Sand. 

Fine Lime. 

Gypsum Powder. 

Humus. 

Maipiesia. 

Sand Clay. 

Loiimy Clay. 

Stiff Clay of Brick-earth 

Grey pureCliiy. 

Garden-mould. 

Arable Soil. 

Slaty Marl. 

General results from these experiments. —1. If we compare the 
different consistency of the earths with their different weight previ¬ 
ously given, we shall feel satisfied that the customary terms employed 
by the farmer of a heavy or a light soil are founded on this cohesion 
of the soil within itself, and adhesion to agricultural implements, and 
therefore rather indicate i^p property of being easier or lighter to 
work than its weight; the more or less easy penetration of the roots 
into the surrounding soil will probably be in the same proportion. 

2. The consistency and firmness of soils in the dry and in the wet 
state increase in much the same rate ; clay-lands, whether in the dry 
or wet state, are the most difficult to work, the sandy soils and those 
containing much humus being the most easy ; when we have ascer¬ 
tained the consistence of a soil in its dry state, we shall be ^ble to 
conclude with mucH probability respecting its consistence in its wet 
state. 

3. The firmness and consistency of a soil are not in the duect de¬ 
gree of its power of containing water ; individual earths, as fine 
lime and magnesia, and humus, notwithstanding th«ir great power 
of containing water, possess but little consistency l^we cannot, there¬ 
fore, infer the one property from the other. 

4. The consistency is generally the greatest in clayey soils ; this, 
however, is not always th%casc, as the clays themselves exhibit great 


In the Dry Slate. 

In the Wet State. 


Adhension to Agricultural 

Eirmness, that of 

'Implements, on a surface of 

Clayheiug 100. 

1 Square foot; with 


Iron. 


1 W'ood. 

0 

3.8 pounds! 

4.3 pound 

-.0 

4.1 

1 

9) 

4.4 „ 

>0 

14.3 

» 

15.0 „ 

7.3 

10.7 

n 

118 „ 

8.7 

8.8 


9.4 „ 

11.5 

.s.s 

! 

7.8 „ 

57.3 

7.9 


8.9 „ 

68.6 

i;).6* 

)) 

11.4 „ 

83.3 

17.2 

n 

18.9 „ 

100.0 

27.0 

M 

29.2 „ 

7.6 

6.4 

w 

7.5 „ 

33.8 

5.8 

» 

6.4 „ 

23.0 

4.9 


5.5 
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differences according ft> the finenesHor coarseness of their grain; fine 
slaty marl, notwithstanding its great proportion of clay, indicates 
only a slight consistence; even pipe-clay, although belonging to the 
purest of the fine kinds of clay, has a far smaller consistence than 
ordinary clay of arable soils; 1 found ifs consistence in the dry state, 
from the mean of several experirflents, only 42, and therefore not 
half so great as that of the heavy grey clay qy arable soils. 

5. light soils such as the saodjfa'g^ much cohesive power by 
moisture; even the purest sand, which in its dry state loses all its 
coherence and falls into a shapeless powder, regains a certain degree 

’ of cohesiveness on being again wetted; a damp climate, therefore, 
with a large average quantity of rain, will be found, under similar 
circumstances, more advantageous to sandy districts. 

6. In the case of all the earths, the adhesion to a surface of wood 
is seen to be greater than to one of iron, a circumstance occasioned, 
without doubt, by wood, even in its finished state, presenting more 
points of contact than iron to the damp earth ; this might appear to 
be contradicted, by land in wet weather being often more capable of 
being worked with wooden than with iron implements, such for in¬ 
stance as harrows ; the reason of this, however, is to be sought, not 
in the smaller adhesion of the soil to the*wood, but frequently in the 
circumstance of iron implements, from their greater weight, sinking 
deeper into the soil in wet weather than wooden ones. 

Diminution of the consistency of soil by the penetration of frost .— 
When soil in its wet state is exposed to the effects of cold in winter, 
so as to be thoroughly frozen, this circumstance is found to exercise 
a considerable influence on its consistency; on being completely 
dried after this exposure, and submitted to the axamination already 
mentioned for the trial of consistence, the degree of that consistence 
will be found considerably diminished; this is more particularly the 
case with clays and soils of great consistence ; their firmness becomes 
diminished nearly one-half by exposure to frost: with loamy clay the 
consistence is reduced from 69 to 45 of the scale previously employ¬ 
ed, with an ordinary arable soil from 33 to 20, The presence of 
moisture is essential for the production of this effect, as completely 
d^v eart^ suffer no change by frost. The^ phenomenon is to be ex- 
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plained by the crystalliisation of th# water in the‘interstices of the soil 
occasioned by freezing in consequence of which, the several parti- 
cles of earth become forced from their position, and their points of 
contact are thus rendered fewer in number. 

The beneficial influence of 4)reaking up fhe earth before winter 
sets in, in order to make it more easy for the frdSt to penetrate the 
broken clods, depends oV this diminution of*conaistency ocdlaskmed 
by the frost: but if a soil iksst- J^s thus been rendered lighter by 
frost is worked in too wet a state in the early part of the spring, the 
beneficial loosening which had taken place is again lost since by such 
working the earthy particles are once more broqght into intimate 
contact; this is the reason why it is of such lasting injury fora soil 
to be worked while the weather is too wet. The throwing-out, as it 
is called, of many plants from the ground in changeable winters, when 
but little snow falls, as so often occurs, in consequence of alternate 
freezing and thawing, receives its explanation also in this enlarge¬ 
ment of bulk occasioned by the frost in the soil—the smaller plants 
being thus gradually raised up out of the soil, and their upper roots 
in consequence very often wholly laid bare of earth, and the whole 
plants on that account destroyed; plants having the advantages of 
stronger and more deeply penetrating roots, are consequently far less 
exposed to be thrown out by frost. 

IV. Capability of soils to become more or less speedily dry, or their 
power of retaining water. —It is a question of considerable importance 
in vegetation, whether a soil gives up its acquired moisture again to 
the atmospheric air quickly, or retains possession of it for a long 
time in its pores. By the following process, this property may be 
subjected to a comparative examination. We place on a round sur¬ 
face of tin plate, having a raised border, a given quantity of the 
earth to be examined ; having previously saturated this fully with 
water, we spread it out evenly, and ascertain the weight of the 
whole ; we suffer it to remain for several hours in a ^osed room to 
evaporate, and again weigh it to ascertain the quantity of water eva¬ 
porated during the time ; if we make the experiment with many 
earths at once, we slmll be able to institute a comparison among 
them with the greatest certainty in reference to this point. To 



316 ON THE PHYSICAL PROPERTIES ©F SOILS. 

■ obtain accurately th4 quantity of cwater contained in tbe«arth at the 
comraencement of the experiment, we afterwards dry it perfectly in 
an artificial heat, and thus easily reduce the quantity of evaporated 
water to hundredth parts of that contained in the earth. 


Grains, 

Let the weight of a wet earth be. 310 

'irtje weight of the SE^e earth after 24 hours. 260 

The weight of the perfectly drie^d earih. 200 


Therefore the amount of water evaporated in 24 hours will be 60 
And the water fn the earth at the beginning of the experiment 110 
Since, in this case, 50 of the 110 parts of the water taken up have 
evaporated, the amount of water vaporized from 100 parts will be 
45.5 parts. The following table contains the results of the expe¬ 
riments which I obtained, in reference to this point, with 200 grains 
of the several earths at a tetuperature of 65|° ; they were spread 
out over a surface of ten square inches. The second column of the 
table contains in one view the portions of time in which the several 
earths respectively became dry under exposure to the same tem¬ 
perature ; I did not require a perfect state of dryness, as this, at a 
temperature of 65|‘’ F. and in the open air, could not be expected. 


Capability of drying. 


Kindi of Earth. 


Siliceous sand. 

Calcareous sand. 

(sypsum powder.. 

Sandy clay. 

Loamy clay. 

Stiff'clay, or brick earth. 

Pure grey clay. 

Fine lime.-. 

Humus . 

Magnesia... 

Garden-mould. 

Arable soil. 

Slaty marl. 


Evaporation 

Times required 

from lOi) parts for 90 parts of water 

1 ot absorbed 

to evaporate 

waterpttdbis F. 

(at esjo 

F.) from 

in 

100 

4 hours. 

parts absorbed. 

Parts. 

Hours. 

Minutes. 

m 

4 

4 

76.9 

4 

44 

71.7 

5 

1 

52.0 

6 

55 

45.7 

7 

52 

34.9 

10 

19 

31.9 

11 

17 

28.0 

12 

51 

20.5 

17 

33 

10.8 

33 

20 

24.3 

14 

49 

32.0 

11 

15 

680 

. 5 
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General wemarks on this property, with furihw experiments on the" 
same subjedt. Hence we obtain the following dedactions :— 

1. The terms of a hot or cold, a dry or wet soil, rest chiefly on 
this property of earths : sand, gypsam, and slaty marl, of all the 
earths, are the quickest in beooming dry again ; on that account 
they form what are called the hot Soils. 

2. Ihe carbonate of lime exhibits great •differences in this re¬ 
spect, according to the different form in which it occurs in soils. 
Calcareous sand dries up very quickly, while fine carbonate of lime 
yields the moisture it contains far more slowly to the air ; the latter 
has however, independently of its chemical actio^ on humus, the 
important advantage over clay of loosening the soil after it is dried. 

3. This property of the earths to require a longer or shorter 
time to become dry, might seem to stand in the same relation as 
their power of containing water ; and with thm layers this is nearly 
always the case ; but with layers of some inches in depth, the pro- 
portion deviates considerably, the deeper layers in this case drying 
more slowly, accordjpg to their degree of consistency, and to their 
greater or less contraction on drying : clay soils with a large pro¬ 
portion of clay exhibit this variation in an especially striking manner. 

In order to convince myself more accurately, by positive expe¬ 
riments, of this slower process of evaporation in the case of deeper 
soils, I placed ten earths of very different power of containing water 
in round tin vessels, equal in size, 1 inch in depth and If in diameter 
—allowing them, after previous saturation with water, to become 
gradually dry, in a closed room whose temperature varied from 65f ° 
to 72f° F. : I determined their weight at the commencement of the 
experiment, after thirty-six hours, and at the end of four* days. 
They gave off their moisture to the air, at first, according to that 
relation of their power of retaining water which had already been 
shown by the experiments with shallow layers ; as soon, however, 
as their upper surface had become iu some measure dry, and they 
were contracted into a more or less diminished space, this result 
varied in the following different degrees; for easier comparison, the 
power of containing water possessed by the earths employed in these 
expeiiments*is here also annexed : 
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Water evapo- 

i Power of con- 

Kinds of Earth. 

rated in 4 

taining watei 


days. 

of the earths. 


Grains. 

Per cent. 

Calcareous sand.. . *. 

146 

29 

Light garden-mould. 

143 

89 

Gypsam powder.*. 

136 

27 

Very light turf-soil. 

132 

366 

Slaty marl. 

131 

34 

Arable soil. 

131 

60 

Fine magnesia. 

129 

256 

Black turf-soil, not so light.. 

128 

179 

White fine clay... 

123 

70 

Grey fine clay. 

123 

87 


■Whence follows, that the different degree of looseness or consist¬ 
ency of the ground has a considerable influence on the mure or less 
easy drying of deep soils; the garden-mould employed in these ex¬ 
periments, notwithstanding its great power of containing water, in 
which it stands near to pure clay, gave ofl' again to the air far more 
moisture in the same time than the clays ; likewise the turf-soils and 
magnesia, notwithstanding their great power of containing water, 
became dry again at a quicker rate than clays -, the line grey clay. 
after fourteen days, exhibited in these experiments still a damp sur¬ 
face while the surfaces of the turf-soils and magnesia became per¬ 
fectly dry many days earlier: since the consistency of a soil, and its 
tendency to become contracted into a narrower space, exerts so 
great an influence on the drying of a stratum only one inch deep, 
this must, of course, be the case in a far higher degree with beds of 
soil having a depth of several inches. 

V. Diminution of bulk on drying .—^The greater number of soils 
become contracted into a narrower space on drying; and in con- 
sequence of this circumstance, cracks and fissures frequently occur 
inland, and have an injurious effect on the vegetation, as the finer 
roots, which often ramify horizontally, and not unfrequently supply 
to the plants the greater part of their means of nourishment, r. 
by such contractions, either laid bare of soil dr torn asundc; In 
order to subject soils to comparative experiments on this point. 
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the following plan may be adopted : we either form of the earths, 
in their wet state, large cubic pieces of equal size, being at least 
ten lines (or ten-twelfths of an inch) in height, breadth, and length, 
and therefore 1000 cubic lines (or a little more than half a cubic 
inch) in content, or we let such earths be fitt%d^nd dried, one after 
the other, in an accurately-worked cubic inch; after some time, 
when the weight of these cubes of earth ceases to change by farther 
drying, we measure the dimensions of the cube by means of a rule 
on which the tenths of lines can be distinguished, and may thus 
calculate easily the volume of the earth, and consequently find the 
diminution in bulk which has been caused by the drying. 

The experiments I made with the simpler earths, exhibited on 
this point the following differences :— 



100 cubic lines 

1000 parts there- 

Kinds of Earth. 

became diminish- 

fore diminished in 


ed in volume to 

volume by 

Siliceous sand.... *. 

1 (no change) 


Calcareous sand. 


Fine lime. 

950 cubic) 
lines / 

50 parts 

Sand clay. 

940 „ 

60 „ 

Loamy clay. 

911 

89 „ 

Stiff clay, or brick earth. 

886 „ 

114 „ 

Grev pure clay. 

817 „ 

183 „ 

Carbonate of magnesia.. 

846 ., 

154 ,. 

liumus. 

800 „ 

200 „ 

Garden-mould. 

851 „ 

149 „ 

Arable soil. 

880 „ 

120 „ 

Slatv marl. 

965 „ 

35 • ., 


General remarks. —1. Gypsum, in this respect, is seen to be very 
similar to the sands, and diminishes its volume in a very inconsider¬ 
able degree. 

2. Fine carbonate of lime, notwithstanding its great power of 
-'uitaining water, gives on drying only a very small diminution of 
biiik, not by any means so great as that of clay ; this property of 
e earths dqes not stand, therefore, in the same proportion with 
tiicir power of containing vftiter, and in as little with the firmne^ 
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and consistency of the*^soil; humus,' notwithstanding its* Kttle con¬ 
sistency, exhibits on drying a remarkable degree of contradtion. 

3. Among those earths which are free from the humus, clay is 

the one which gives the greatest diminution of bulk on drying ; an 
addition, however, ot ot carbonate of lime, diminishes this 

property considerably. ' 

4. ' The tendency of iSiany kinds of marl to fall into numerous 
small pieces on drying may be explained from this great difference 
which clay and lime, the elements of marl, experience in their dimi¬ 
nution of bulk on drying after having been moistened ; these indi¬ 
vidual parts changing their volume in a different degree, and thus 
occasioning a more easy disintegration of the natural compound we 
call marl. 

5. Humus, of all the usual ingredients of soil, experiences on dry¬ 
ing the greatest diminution of bulk, contracting one-fifth of its 
volume on being dried, and again expanding in the same propor¬ 
tion when moistened with water ; this explains the reason why the 
upper surface of the earth in damp turf bottoms, containing much 
humus, frequently rises or sinks several inches accordingly as the 
soil is penetrated with more or less water, and why this elevation of 
wet turf-soils becomes still more remarkable, when a sharp frost sets 
in after wet weather, the freezing, by its expansion, still further in¬ 
creasing the volume of the particles of water which bad previously 
penetrated the turf; hence, too, the reason why these turf-bottoms 
have in their wet state a remarkable elasticity if heavily trodden upon, 
and often occasion, in consequence of that yielding property, the 
feeling of fluctuation. 

[To be continued,] 


On the Selection of Male Animals in the Breeding of Cattle and Sheep, 
by the Right Hon. Earl Spbnckr, President of the Society. Read, 
February 20th, 1839. 

More from wishing to set an example to others, than from any 
hope that what I myself can suggest will be practically useful, I sub¬ 
mit to the English Agricultural Society the results of my experience 
in an important part of that division of farming, to which my own 
attention has been particularly applied/—I mean the breeding of 
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Stock. The part to which the following observations apply is the 
selection bf male animals. A large proportion of farmers breed sheep 
and several breed imttle; to aU who breed either this subject is one 
of great importance. 

The object of a certain number.is to breed bftlls or rams for the 

purpose of selling or letting them, but that of the majority is to 

• * 

breed oxen or wethers for the purpose of grazing. The first of these 
classes is very well aware of the 'importance of selecting good male 
animals, and profess to spare no trouble and to be very indifierent as 
to the expense which they incur in obtaining them ; but with respect 
to those whose object it is only to breed oxen or wethers, I am afraid 
the case is generally very different, and they take very little trouble 
and expend as little money as possible in procuring the male animals 
to which they put their females ; that is, they consider as a matter 
of indifference that on which the profitable or unprofitable nature of 
their occupation mainly depends. 

It is admitted by every one that the bodily and constitutional 
qualities of the offspring are usually similar to those of the parents, 
either combining in various proportions the qualities of both parents, 
or taking entirely after one. 1 should say, as respects cattle and 
sheep, that, in most cases, the qualities of the male parent predo¬ 
minate in the offspring. I have also observed that the worse-bred the 
female is, the more will this be the case, when she is put to a well- 
bred male. This observation was first made, I believe, by the late 
Mr. Berry, in an essay, for which he received a prize from the High¬ 
land Society. He accounted for it thus : a well-bred animal means 
one whose ancestors for several successive generations have all been 
good, that is, have all possessed the peculiarities in constitution and 
shape which it is the object of experienced graziers to obtain in tlicir 
stock. The characteristic, therefore, of the family of such animal 
will be such peculiarities; but the ancestors of a badly-bred animal 
will probably have varied in every possible way, and therefore there 
will be no distinguished characteristic in its family ; it is consequently 
most probable that the offspring produced from a cross between two 
rmimalssocircumstancfedwillbe morelikethe one in whose family there 
js a distinguishing charactevstic, than the one in whose family no sucji 
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characteristic exists. ' The commoli but, I believe, mistaken notion, 
that the offspring from the first cross is better than thatfrofn any sub¬ 
sequent one, probably arises from the improvement in the first instance 
being so much more apparent than, for the reason given above, it is 
likely to be in any one generation afterwards. Now it is known to all 
graziers that the attempt to fatten an animal, who possesses no feed¬ 
ing pnopensities, produces loss instead of profit. If the above obser¬ 
vations are correct, the feeding propensities descend from the sire ; 
it is quite just, therefore, to say that a breeder of cattle or sheep, 
who considers it a matter of indifference what sort of male animal he 
uses, does consider it a matter of indifference whether he gains profit 
or incurs loss. 

The first object which any breeder of cattle or sheep must keep 
in view, whether he intends to breed bulls or rams, or whether his 
aim is merely to breed oxen or wethers, is that the stock which he 
breeds shall be healthy. The first thing, therefore, to be consi¬ 
dered in the selection of a male animal are the indications by which 
it may be possible to form a judgment as to his constitution. In 
all animals a wide chest indicates strength of constitution, and there 
can be no doubt that this is the point of shape to which it is most 
material for any breeder to look in the selection either of a bull or 
a ram. In order to ascertain that the chest of these animals is wide, 
it is not sufficient to observe that they have wide bosoms, but the 
width which is perceived by looking at them in tfie front should be 
continued along the brisket, which ought to shew great fulness in 
the part which is just under the elbows ; it is also necessary that' 
they should be what is called thick through the heart. Another 
indication of a good constitution is, that a male animal should have 
a masculine appearance ; with this view a certain degree of coarse¬ 
ness is by no means objectionable, but this cotirseness should not be 
such as would be likely to show itself in a castrated animal, because 
it thus might happen that the oxen or wethers produced from such a 
sire would be coarse also, which in them would be a fault. Another 
point to be attended to, not merely as an indication of a good consti¬ 
tution but as a merit in itself, is that an animal should exhibit great 
muscular power, or rather that his muscles should be large. This is 
an an iisual accompaniment of strength of constitution, but it also 
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shows thal • there will be a good*prupurtionatl! mixture *of lean and* 
fat in the meat produced from the animal; the muscles being that 
part which in meat is lean. A thick neck is in both bulls and rams 
a proof of the muscles being large, and there can hardly be a greater 
fault in the shape of a male animal, of either «ort, than his having a 
thin neck. I am inclined to say, that in the now Leicester breed of 
sheep, which is the breed to which I am accustomed, a ram’s .neck 
cannot be too thick. Other indications of muscle are more difiicult 
to observe in sheep than in cattle. In a bull there ought to be a 
full muscle on each side of the backbone, just behind the top of the 
shoulder-bladeshe ought also to have the muscles on the outside 
of the thigh full, and extending down nearly to ttfe hough. It will 
seldom happen that a bull having these indications will be found de¬ 
ficient in muscle. With respect to rams, my own observation does 
not enable me to point out any other iudicatjons of muscle except 
the thickness of the neck, which I have mentioned above ; if other 
farmers are able to point out any, I would only say there is scarcely 
any thing to which they ought to pay greater attention. 

As I am writing for the use of farmers^ it is quite unnecessary for 
me to attempt to give a description of what is considered a well¬ 
shaped bull or ram ; it is also obviously impossible to express in 
words what is meant by good handling. It is sufficient to say. 
therefore, that no male animal is fit to be used at all as a sire whose 
handling is not good, and that the more perfect his shape is the 
better. The above observations apply to breeding generally; for, 
whatever may be the sort or size of the animal intended to be pro¬ 
duced, there is no doubt but that good heaf'^, propensity to fatten, 
and good shape, in all cases, ought to be aimed at. But there arc 
not only different breeds, both of cattle and sheep, but experienced 
and very good farmers differ very much in opinion as to which pecu¬ 
liarities of shape and size are to be preferred, even among animals 
of the same breed. It is therefore very desirable, before any man 
commences to breed either cattle or sheep, that he should make up 
his mind as to the shape and qualities he wishes to obtain, and 
steadily pursue this object; if he does so, there is very little doubt 
but that he will succeed in having a herd of cuttle or a flock of sheep 
possessing Ih’c characteristics which he at first intended they should 
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'poBBess ; but if, on the other liund, he breeds at one time with the 
view of obtaining animals possessing otm sort of shape, end at an¬ 
other time with the view of obtaining animals possessing a different 
scart of shape, the probability is, that his stock will possess neither 
the one nor the other in any degree_of perfection. Having made 
this decision, he should take care* that the individual male animal 
which he uses shall possess the qualities which he requires. In ad¬ 
dition to this, it is of great importance that these qualities should 
have been characteristic of the family from which the animal is de¬ 
scended ; and if he is old enough to have been the sire of any number 
of offspring, it is of a great deal more importance still that they 
should possess thdm. Because all the perfections of shape and quality 
which the best judge may wish to find in a male animal are, after 
all, only indications of what the stock got by him will probably be; 
the seeing, therefore, what they really are is much more satisfactory. 

There are few breeders, of cattle more especially, who breed upon 
so large a scale as to enable them to keep many male animals at the 
same time in use. A man, therefore, can usually only look at the 
general qualities of the females which he possesses, and observe what 
are the faults most prevalent among them : these he should be parti¬ 
cularly careful to avoid in the male which he intends to use. It is 
sometimes said that a male animal ought to have no faults, and un¬ 
doubtedly it would be very desirable that this should be the case ; 
but, unfortunately, no such animal exists. All a man can do, there¬ 
fore, is to avoid putting a male and female together whose imper¬ 
fections are the same, so as not to increase the fault already existing 
in his stock. If a man^breeds upon a large scale, and uses several 
males at the same time, he can, of course, attend to this more effec- 
tually than if he uses only one. In this case, he should select and 
put together the mules and females individually, so as to endeavour 
to correct any imperfections which either of them shew. Most 
breeders of sheep, indeed, do use more than one ram, and all who 
pretend to take any pains in improving their flock divide their ewes, 
so as to put them with the ram who will most probably effect this 
object. I need not say that those (some of whom, I am sorry to say, 
still exist) who turn two or three rams of diffes-ent shapes and quali¬ 
ties into a field with all their ewes, without attempting" to make any 
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selection «inong them, hare nc# right to ea^ct to be sucoessfal 
breeders; *and if they do expect it, will certainly be disappointed. I 
believe the general opinion of breeders is, that it is disadvantageous 
to endeavour to correct any 5ittlt in the shape of a female by patting 
a male to her who possesses, ip extraordinary perfection, the merit in 
which she is deficient, but who ih some other part of his shape is 
faulty. My experience leads me to say that^his inode of endeavour¬ 
ing to correct a fault is frequentjj’ successful. It would be better 
that none of the females from which a man intends to breed should 
be faulty in shape to any considerable degree, but it almost always 
will happen that some animals, possessing an excellent constitution, 
good blood, and a great propensity to fatten, and*therefore such as 
the owner would very unwillingly cull, will fail decidedly in some 
part of their shape. I would say that, when this is the case, it is 
worth while to try the experiment of putting to them a male re¬ 
markable for his perfection in this failing part; and, in my opinion, 
such a male will be more likely to correct the fault, than one who 
shows no one part of his shape very superior to the rest. The late 
Mr. Chine, whose eminence as a surgeon is very well known, publish¬ 
ed a tract upon the breeding of (iomestic animals, which contained, 
as might be expected, most valuable information. His suggestions 
are such as ought to be very carefully attended to; but it is probable 
that his meaning has been mistaken in one recommendation which he 
gives, namely, that in which he is understood to say that it is always 
desirable that the male should be smaller than the female. When 
he makes this observation he is speaking of the crossing of different 
breeds, and probably only means that in a cross between a large 
breed and a small one, the male should be taken from thg small 
breed, and the female from the large one. It is hardly possible that 
he intended to say that in the same breed the male ought to be 
smaller than the female, because this is contrary to the practice of 
nature. In every description of land animal with which I am ac¬ 
quainted the males are of a larger* size than the females. The at¬ 
tempt also to follow this advice would undoubtedly, in a few genera¬ 
tions, so very much reduce the size both of males and females, as 
considerably to diminish their value. I can say, from my own ex¬ 
perience, that some of the ^best-shaped animals which I have bred 



326 ON THE HREEDING OF* CATTLE AND SHEEP. 

have been produced by following a* contrary course.-1 prefer breed¬ 
ing from large females; but if 1 do breed from one wliieli I think 
too small, 1 put to her the largest male of good shape that I possess. 
A s one instance among several to prove that this course may be suc¬ 
cessful, the ox vfhich I showed in the fourth class, at the last Smith- 
field show, and which obtained the prize in that class, was by the 
largest bull I haver-from a cow so small, that I culled her after she 
had bred that one calf. It must,be admitted that the theoretical 
reasoning which Mr. Chino adduces in support of this recommenda¬ 
tion appears to be very conclusive ; but, even in the restricted sense 
in which I understand it, there is some doubt whether it is practically 
correct. The most successful cross between two different breeds of 
cattle, of which I am aware, was the one between a Durham bull and 
a Galloway Scotch cow, made by Mr. Charles Colling. The pro¬ 
duce from this cross sold for enormous prices at his sale, and at the 
present day a majority of the best short-horned cattle are descended 
from it. My opinion, then, the result of ray own practical experi¬ 
ence, is, that if a man considers the female animals which he possess¬ 
es to be smaller than he wishes, he may safely put them to a male 
of large size, provided he is well-bred, of good quality, and is well- 
shaped. But I am bound to add, that I know, in giving this opi¬ 
nion, I differ from the most skilful and successful breeders with 
whom I am acquainted. 

It follows from the above observations, if they are correct, that 
the first and most indispensable object which all breeders must try 
to obtain, whatever may bo the sort of animals they wish to have, 
whatever may be the shape or size they prefer, is that the male 
animiil which they select shall possess a strong and healthy con¬ 
stitution. This is absolutely essential; but it is almost conducive 
to their success that they shall, after due consideration, make up 
their minds as to the quabties which they wish their stock to possess; 
that, having made this decision, they shall steadily pursue the object 
they have in view, and endeavour to select such males ns shall be 
likely to get offspring possessing these qualities ; that they shall care¬ 
fully and candidly examine the females from which they intend to 
breed, observe the faults in shape or quality'which prevail among 
ihem.’and select males who shall possess^ corresponding perfections. 
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'fhat the sfkfest mode of ascertaining what are likely to be the quali¬ 
ties of the‘produce from a male in future is, where there is the op¬ 
portunity, to see what are the qualities of the offspring already pro¬ 
duced from them; then, the next to this is, to observe what are the 
qualities of the family to which he Ijelongs; hnd that in the case of 
not having the Opportunity of malting use of either of these guides, 
they may assume th.at it is probable that th« qualities of the indivi¬ 
dual himself, which in all cases ought to be attended to, will, if ho is 
well-bred, descend to his offspring. 

It has already been said that there are two classes among the 
farmers who breed cattle and sheep ; the one, of,those who breed 
bulls or rams, and the other, of those who breed oxen or wethers 
for the purpose of grazing only: the above observations are intended 
to apply to both. But much more attention ought to be paid by the 
first of these classes to the selection of the animals from which they 
breed than is absolutely necessary in the other. This is essential to 
their own interest, because a male animal very often shows faults in 
his shape, whict, if he had been castrated, would not have appeared. 
It frequently, therefore, happens that the produce from a bull or a 
ram may prove excellent cattle or sheep for grazing purposes only, 
but may be totally unfit to be kept as the sires of future stock. 
Their duty, also, to those who hire or buy from them imposes upon 
them the obligation to pay the strictest and most minute attention to 
the qualities of their male animals ; more particularly, they are bound 
not to offer to their customers any one, of the health of which they 
have any reason whatever to doubt, whether this doubt arises from 
any weakness of constitution, which may have appeared in the in- 
dividual himself, or whether it arises from their knowledge of the 
family from which he is descended. They are bound, also, not to keep 
as males any animals who are not perfectly well-bred. It does not 
follow from this, that a long pedigree is in all cases necessary, al¬ 
though it is generally desirable; bqt it sometimes happens that a 
female, of whose pedigree the owner is ignorant, will have produced 
offspring which have all possessed extraordinary merit, and which 
have proved themselves good breeders also ; a male descended from 
such a feinald may be considered perfectly well-bred on her side ; 
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and will, very possibly, prove a belcter sire than many whcjse pedigree 
on paper is much longer. 

In paying this minute attention to their occupation, the breeders 
of male animals have some advantages not possessed by others; 
they have generally the opportunity of knowing accurately what are 
the characteristics of the families of the animals from which they 
breed, an opportunity not possessed by those who breed only for 
grazing purposes. In order to nj«ke a proper use of this advantage, 
they ought to keep accurate pedigrees of their cattle and of their 
sheep, and as far as possible, when they put the males and females 
together, recollept what have been the respective qualities of the 
ancestors of each. They have also the opportunity, by using a male 
cautiously at an early age, of knowing, by experiment, whether the 
stock produced from him is good or bad, before they run the risk of 
injuring their stock naaterially by using him largely. This may bo 
ascertained with sufficient accuracy, when the produce are very 
young; for an experienced breeder can judge with tolerable cer¬ 
tainty what will be the shape of a calf or a lamb wheirtt grows up by 
seeing it soon after it is born, and before it has begun to lay on fat. 
Nor is it necessary to see many of the produce for the purpose of 
deciding what its general characteristics will probably be. I admit 
that in saying this I am speaking more from my experience as a 
breeder of cattle, than a breeder of sheep, but I beleive the same ob¬ 
servations will apply to both. It iS certain, however, that seeing 
four or five calves from a bull ought to be a sufficient guide to the 
breeder as to whether he will be valuable as a sire or not. Unless 
there is a family likeness which generally pervades through the pro¬ 
duce from a bull, although he may be valuable as the sire of oxen, it 
will not be safe to use him as the sire of bulls. The seeing, there¬ 
fore, four or five calves will prove to the breeder whether there is 
such a family likeness among them, and whether it exhibits itself in 
such qualities as indicate that when they grow up they will be valu¬ 
able animals. 

There is one failing to which all breeders are liable, but to which 
the breeder of male animals, from the greater interest attached to his 
occupation, is more peculiarly liable, and against which he ought 
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most carsftilly to guard himselP; this is, too ’ great a partiality for 
animalg bred by himself. In order' to guard against this, he ought to 
occupy himself more in looking for faults than in discovering merits 
in his stock, he ought to listen to every criticism he hears made 
upon them, even by those whqse judgment he does not hold in high 
estimation—not, of course, with 'the view of being satisfied at once 
that the criticism is correct, but with the view of satisfying himself, 
by accurate and candid examinatiQp, whether it is so or not; and he 
ought frequently to see the stock belonging to other breeders, and 
fairly compare its merits with those of his own. 

I think it most probable that in the foregoing observations nothing 
will be found which will give new and useful information to practical 
farmers; but I have been induced to submit them to the English 
Agricultural Society, because I conceive that one of the great objects 
of that society is the diffusion of knowledge* connected with every 
branch of farming. The best way in which it can be enabled to effect 
this object, is by those of its members who have paid attention to any 
of the divisions of farming operations communicating to the Society 
the results of their practice and experience. It will then be for the 
Society to circulate, by any means in their power, such of these com¬ 
munications as it shall appear to them are likely to be useful to those 
engaged in the cultivation of the land. With this view I place this 
paper at their disposal .—Journal of the English Agrkultural Society, 
vol. \.,part 1, 1839. 


On the transmission of Fruit-Trees, Sic. to foreign countries. 

Your readers are aware that the transmission of seeds to and from 
India is now regularly carried on through the India-House,—such 
as are suitable to the different climates and seasons of that extensive 
empire are sent thence by every mail; and in return, from the East 
India Company’s Botanic Gardens, are received Pines and various 
other plants suited to the climate of this country. The success has 
been so complete, that the Deodar may be mentipned as an instance 
of a rare plant now become common in every part of the country. 
As the time emplojsed in the transit is so short, no particular pre¬ 
caution would seem to be required; but as the dawk, or mtul, is con- 
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'veyed in Hdia by mefi, the'lcUer-btgs are aften exposed to jvet, either 
from rain or in crossing rivers. Hence it is necessary to cover the 
parcels of seeds with a substance like India-rubber cloth, which is 
impenetrable to wet, since this has, upon the whole, answered remarkr 
ably well; but care must be taken that the seeds or fruits are not in 
a moist state when covered up, ether wise they are apt to become 
mouldy and to lose their vegetative power. As it was desirable to 
attempt the transmission of cuttings, as well as of seeds, several en - 
deavours have been made to etfect this object. Here the diflSculties 
were greater, because we have not only to exclude external damp, but 
to prevent the natural moisture of the cuttings from evaporating 
when exposed to Che great heats of an India sun. 

The first attempt was made by Dr. Lindley, at the request of l,or<l 
Auckland; when he adopted the plan of enveloping the cuttings of 
fruit-trees in the India-rubber cloth. Some of these, on their ar¬ 
rival in India, showed symptoms of life ; but none vegetated when 
placed in the ground. The next year a second attempt was made ; 
but, owing to a mistake, the success was not so great as during the first. 
The cuttings, when sent from the Horticultural Society, seemed so 
nicely packed that I did not think it desirable to open them out, but 
enveloped them in the water-proof cloth, not knowing till afterwards 
that this had already been done, and that the parcel was much more 
protected than was necessary. A third attempt was therefore made 
last winter, in which care was taken not to include too much moisture, 
by partially drying the cuttings, and by interposing a good non-con¬ 
ductor (cotton), which would prevent the cuttings from drying up, 
by excluding the influence, as much as possible, of external heat, 
while the ends were dipped in sealing-wax, as the only substance at 
hand when the packet was making up, and the whole enveloped in a 
layer of India-rubber cloth. Some were sdnt in large, others in small 
packets, so as to travel by the letter dawk, part of them being loose¬ 
ly, and part closely packed. The results of this experiment are given 
in the following very interesting communications from Drs. Gibson 
and Falconer; the former in the Bombay Presidency near Poona, 
and the latter at Saharunpoor, a much more distant station :— 

The letter from Dr. Gibson is dated Colabar, £5th Jan., 1842, and 
rmis thus:—“ I write to let you know the fate of the cuttings brought 
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by the twtflbst despatches. iTiose first sent appeared to have suf¬ 
fered mucht and I had no hope of any of them when I put them into 
the ground ; those last sent arrived in much better order. In the 
majority of these the wood was green. I put them in pots under 
charge of the collector. I will«hereafter send'for them to place them 
in the hills."—In another letter, dated 27th April, 1842, Dr. 
Gibson says—'* Almost all the cuttings of the Jargonelle Pear, &c. 
&c., received by the mail, which amived in January, have rooted, and 
till'the beginning of the hot season were flourishing. Since then 
they have drooped much, and I fear they will die.” 

The following is Dr. Falconer’s letter, from Sftharunpoor, Feb. 
16, 1842, upon the same subject:—“A signal triumph over the dif¬ 
ficulties presented by distance and climate in transferring the living 
vegetable productions of one remote country to another has lately 
been eflfected between England and India, by means of the overland 
route. Most of the readers of the Gardeners’ Chronicle are aware of 
the great success which the last three years has attended the intro¬ 
duction of Himalayan seeds into England. The Deodar Cedar, Cu- 
pressus torulosa, Pinus Gerardiana, &c., wiiich formerly used to cost 
from one to three guineas a plant, now ought to be had from nur¬ 
serymen (some of them ^t least) at nearly the same price per score ; 
and the supplies sent from India are now on such a large scale that 
in course of a few years they will probably be the most common ac¬ 
climated Couiferae in the country. This result has followed the 
establishment of the overland communication between England and 
India. 

" Everything which it was desirable to effect in the transmission 
of the productions of India to England was accomplished to the fullest 
extent. But the same amount of success was not realised in the 
despatches from England to India. Seeds and bulbs of every descrip¬ 
tion were received in excellent order: but failure had followed on 
almost every attempt to introduce the fine sorts of European fruit- 
trees into the temperate parts of India. If sent in Ward’s cases, a 
.considerable portion of them wOl reach Calcutta alive by sea; but the 
voyage up the river th Saharunpoor, at the foot of the Himalayahs, 
is certain destruction to thepa. The voyage occupies from two (j) 
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five months, at the least. The same result invariably folWwedoh nu- 
mhrcms uccasions. 

“ It thence became a matter of much interest and importance to 
determine whether cuttings and slips of fruit-trees might not be sent 
out from England by the overland .mail; for although good aorta 
might in the long run be expected to be raised from seeds, the limited 
number of cultivators in India, and the small number of stations in 
the temperate parts, where the tri^l might be attempted, made it of 
consequence to effect that end by some speedier method. In the 
winter of 1838-39 a despatch, from the London Horticltural Society, 
of slips for grafts, consisting of Apples, Pears, Cherries, Gooseberries, 
&o., was sent out to Lord Auckland in India, by the overland mail; 
but not one of them reached alive. A similar trial was made in the 
winter of 1839-40, by a despatch from the India-house to the 
Botanic Garden, Saharunpoor. The package was made air-tight by 
means of numerous envelopes of India-rubber silk, and the slips 
were tied up in small bundles carefully rolled in moss. Their ends 
being left uncovered at the wounds, they all arrived dead, apparently 
through mildew and sphacelation. The moss was moist, and exhaled 
a yeasty odour, as if partially fermented. They were about three 
months between the India-house and Saharunpoor. The failure in 
this case appeared to have arisen from an ’excess of moisture ; the 
slips had come, in fact, in a sort of vapour-bath,—and it was recom¬ 
mended to Dr. Royle to try a more open kind of package, to do the 
ends of the slips over with pitch, and to use perfectly dry moss. 

“ A third trial was made by a despatch fron the India-house 
on the 30th Oct., which arrived at Saharunpoor on the I8th Jan., 
being .80 days. These cuttings were loosely packed, the ends of 
them being done over with sealing-wax, and the bundles rolled up, 
some of them in dry moss and some of them in cotton. They were 
all found on their arrival to be dry, crisp, and withered ; the failure 
on this occasion appearing to have been caused by desiccation in 
consequence of the too free access of lur. A fourth trial was made 
in a despatch of three small packets from the India-house on the 30th 
Nov., which reached the Botanic Garden at Saharunpoor on the 
27 th Jan. last, havingbeen 58 days on the jdurney. The cuttings 
in this instance were packed in duplicate, in two different ways. All 
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of them iwre rolled up in cotton,*End done oyeVwith sealing-wax 
the ends ;*but one packet was wrapped up in an envelope of India* 
rubber cloth, so as tp be nearly, if not completely, air and water 
tight,—the other had only two loose covers of paper, so as to be 
freely permeable to air. In thp first, or India-rubber packet, there 
were 12 slips, 7 of which were Apples and Pears, and 5 stone fruits, 
viz,. Cherries and Plums. The latter were all found to be dead, the 
pith dry and brown-coloured, and^he green colour of the liber gone. 
The 7 Apple and Pear cuttings were all in a more or less vigorous 
state; the pithmoist and green, and the bark, although shrivelled, green , 
and lively. The slips from yearling shoots were much weaker than 
the older ones ; and the Pear slips were observed to be stronger 
than those of the Apple. In the second packet, with the paper 
wrappers, the slips were all dead, and appeared to have been so for 
some time. The contents of the third packet,were confined to Hop- 
roots, put up in paper only ; these were dead also. The live cut¬ 
tings were immediately put in the ground; and there is every pros¬ 
pect at present of the development of the buds, and of roots being 
thrown out. The most promising among them are a Jargonelle 
Pear slip and Malo de Carlo Apple. 

“ The result is of no ordinary interest : Bombay being about. 
6,100 miles (vifi the Red Sea, Suez, Alexandria, and Malta) distant 
from Falmouth, and Saharunpoor about 900 miles from Bombay, 
the cuttings in question travelled all this distance, closed up for 58 
days ; they underwent two sea voyages, subject to considerable 
vicissitudes of temperature, and two land journeys, the latter of 
which, across the continent of India, was 900 miles, tumbled about 
with letters in a mail-bag carried by a runner. Yet with all these 
drawbacks, they reached their destination with a fair moiety of them 
alive. So much for the advantages of the steam communication 
between England and India, as affecting gardening matters. With 
the benefit of experience, greater success may be expected to attend 
future trials. The Stove plants and the Ribes tribe have hitherto 
been failures. Nurserymen in England may find their advantage 
jn resorting to the plan with others of the colonies ; and by extend¬ 
ing it to suitable lignbous plants, besides fruit-trees, they may be 
able to introduce from abrqad valuable and interesting species at* a' 
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cheap rate/ The plail'has proved t& be effioieat for a •distance of 
7,000 milea, if travelled in less than two months. 

" The method which the experience above referred to would sug¬ 
gest as the best, is this:—^let the slips be out early in winter—say in 
November—-selecting oWish, firm twigs, with the greatest number of 
buds; roll them up separately in cotton, after paying over the wounds 
at the ends with cobbler’*-wax, or some similar composition,—sealing- 
wax one would imagine must be ii\jiurious by scorching the ends, and 
thereby destroying the vitality of the terminal portions of the slips. 
Then make them up into bundles of from 6 to 10 each, and wrap these 
bundles separately in cotton, coiled round them with moderate firm¬ 
ness ; 20 to 40 slips are enough for one packet. Put a wrapper or two of 
paper around the whole, and finish with an envelope of stout silk, or 
even cloth, freely spread over on the inside with India-rubber, in the 
liquid or adhesive state, so that the side and end folds may stick in 
close apposition, making the whole air and water tight.” 

A subsequent letter from Dr. Falconer, dated April 16, 1842, states 
that “ Capt. Nesbitt, of the Windsor, brought out two of Ward’s 
cases, filled with young fruit-trees. For the first time, they reached 
Saharunpoor in beautiful order: 11 plants being alive, consisting of 
Apricots, Peaches, a Nectarine, Apples, and a Black-currant bush. 
Most of these were in a vigorous state. 'There were Gooseberries, 
Red-currants, Raspberries, &c., in the case; but these were all dead.”* 

In the proceedings of the Agricultural and Horticultural Soiety of 
India, it is stated that Baron Von Ludwig had a box containing 1.200 
young plants despatched to him from Germany, which were five 
months in the box. Of these not more than two dozen failed to 
vegetate. The following method of packing was in this instance 
adopted ;—“ The plants are taken out of the ground in the depth of 
winter, when the stems are bare of leaves and all the so^ has descend¬ 
ed to the roots. The earth is carefully shaken from the roots, which 
are then immersed in a thin compost four or five times, till they are 


• These fruit trees were presented, in the first instance, by Captain Nesbitt t- • 
the Africultural Society of India, and transmitted, by th^ Society, to Saharunpore. 
^ proceedings of the Society for February and May 1842,—Eo. 
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completcly^coated over to thetriic^hessof 1.8th‘'to l-lOth’of an ihcb',' 
and allowed to dry perfectly, when they ate piked in a strong box 
prepared for the purpose, on a layer of dry straw. As soon as one 
layer of plants is completed, a layer of dry straw is placed over it, 
and so on till the box is completely filled, find well pressed down; 
the lid is put on, the seams well pitched, and the case made as air* 
tight as possible." , 

By puddling with clay, or ac^rding to the foregoing method 
practised in the transmission of living trees, &c., to the Cape of 
Good Hope, by a better selection of cuttings, and by improvements 
in the method of packing, complete success will no doubt be attained. 
— J. F. R. — Gardeners’ Chronicle for August, 1842. 


On the Thrashing Machine, with rtference to thf construction of those 
employed in East Lothian. By Mr. Robbrt Bridges, North Ber¬ 
wick. 

[The following article is a condensed form of the essay by Mr. 
Bridges, offered in competition for the premium for the best essay 
on the Thrashing Machine. Though the article does not compre¬ 
hend all that the Society expected, yet as it contains much practical 
information on the subject, obtained, it is believed, from extensive 
employment in one of the first agricultural districts of the country, 
it is conceived that its publication may confer benefit on country 
mill-wrights.] 


I. OF THE DIFFERENT MOVING POWERS. 

1. Water-Power.—-The expense of a substantial water-wheel, in¬ 
cluding mason-work of fall or mill-race, varies from L, 70 to L. 100: 
the average may be taken at L. 90. The forming the water-course 
and tail-race seldom exceeds the cost of making a large open drain of 
the same length ; but, in many cases, there is the additional expense 
of forming a reservoir, for collecting and preserving the water, which, 
with the water-course and tail-race, may occupy a space equal to 
acres of ground.* The repairs of a water-wheel are trifling, ’and 
it requires allnost no superintendence while working. If the supply 
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'of water i#{^undont* it is available at all times, without.interrupting 
other labour. Water, in short, may be held as the best ef all mov¬ 
ing powers; and is, under almost any attainable circumstances, the 
most economical. 

2. Wind-power .—^The cost of erejting a wind-mill, of the best 
materials and construction, including tower, may be fairly estimated 
at L.3d0, exclusive of tjie carriage of building materials. Its annual 
tear and wear, from constant exposure, is very great, and this, whe¬ 
ther working or not. It requires the constant attendance of a per¬ 
son, to watch and regulate its motions. Asa power, it is variable 
and inconstant, not available for working above one-half of the year, 
or, utmost, two-fnirds. It follows, therefore, that to command the 
service of the thrashing-machine at all times, the farmer must also 
have a horse-mill or steam-engine attached to it. It is, on the whole, 
more than probable, that another wind-mill will never be erected in 
Scotland, for farming purposes. 

3. Horse-power .—^The expense of a horse-wheel, including the 
building to cover it, cannot be reckoned at less than L. 120. It is 
difficult to estimate the annual expense of a horse-mill; but, on a 
farm extending to 250 or 300 acres, it occasions the keeping of a 
pair of horses more than would otherwise be necessary, for labouring 
the farm, if steam or water power were employed foi the thrashing 
mill. 

The expense incurred by a pair of farm horses, has been variously 
estimated by eminent agriculturists, who have turned their attention 
to the subject. Mr. Middleton of Middlesex estimates the expense 
of food, harness, shoeing, farriery, interest on purchase, decl' -.c in 
value, and insurance, at L. 157, 10s. per annum; Mr. Brown of 
Markle, atL.135, Is.; Mr. Kerr of Berwick, at L. 120; General Re¬ 
port of Scotland, at L.94 : 14 : 6 ; West Lothian Report, at L.90 ; 
Dumbarton Report, at L.80. The average of these various estimates 
iS ’L.112: 17: 7, which may be assumed as the average expense in¬ 
curred keeping an additional pair of horses. To this is to be added, 
the expense of other two pairs of horses for every day the mill is 
employed ; and being the severest labour to which farm-horses are_ 
ever applied, it not only wears them out faster, Rut, from overheating, 
occasions many diseases. Add to this, ^ that while the horses are 
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engaged at *He thnkBhlng machine, %eld-labour, however urgent.must, 
for the timd, be auspended. In short, none but a skilful agricul- 
turist, who enters into the most minute calculations, can fully estimate 
the expense of a horse-mill. 

4. Steam-power .—Under this head, the firit point requiring con¬ 
sideration, is the power of the engine necessary to work the thrash¬ 
ing machine. Experience has shewn, thatr with a properly con¬ 
structed thrashing machine, a four^iorse power steam-engine, on the 
high-pressure principle, is capable of doing as much work as can be 
done with a six-horse engine, applied to one of inferior construction. 
And hence it may be inferred, that, for farm purposes, a four-horse 
engine may be held as a sufficient power. Assuming, then, that an 
engine of four-horse power is sufficient to work the thrashing mill, 
the expense will be, engine L.llO ; engine-hou.se and chimney-stalk 
about L.70 i making a well from L.5 to L.7. «The engine requires 
the attendance of a handy person, who may also act as fireman. The 
cost of repairs does not much exceed that of the horse-mill. The only 
other item is the cost of fuel. If chew-coal or culm can be obtained, 
its price, exclusive of carriage, may be taken at 3s. 6d. per ton ; and 
ten cwt. will be the consumpt per day of ten hours. Steam-power 
is available at all times, without interrupting field-labour, and, as al¬ 
ready stated, saves the expense of a pair of horses.* 

The comparative estimate of the annual expense of the several 
moving powers, founded on the foregoing statements, and on the 
supposition, that ihere are 42 days’ thrashing yearly, is, of 
iVatr ^.—Cost of water-wheel and mill-race, L.90 0 0 
Reservoir, water-course, and tail- 

race say. 150 0 0 

L.240 0 0 


* In estimating the expense of steam-power, it is probable the author has taken 
too low a standard. A four-horse power engine may, and has, uo doubt, often 
been found adequate to the task of thrashing; but the practice is now become so 
WW^ral, for farmers to have other operations than thrashing performed by power, 
that we would recommend a six-horse power in preference. The difference in'first 
cost will not exceed L.20; with ten per cent, on that of fuel.—E dit. 
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10 per oral on outlay,?. ia.24 0 0 

Value of two acres of land,. * 6 0 0 


■pearly expense,. L,30 0 0 

O I - —- 

r 

Wind .—Cost of wind-mill and tower. L.350 0 0 

10 per cent, on outlay. L.35 0 0 

Attendance of a man ^2 days at 2$. 4 4 0 


Yearly expense,. L.39 4 0 


.Kforse.~Cost of fiorse-mill,. L.120 0 0 

10 per cent, on outlay,. L.12 0 0 

Expense of extra pair of horses. 11217 -7 

Decline of value on the other two pairs,.. 6 0 0 

Yearly expense,. L. 130 17 7 


Steam .—High pressure steam-engine, of 

four horse power. L.llO 0 0 

Engine-house and chimney.. 70 0 41 

WeU,. 700 


L.187 0 0 

10 per cent, on outlay,. 

21 tons chews and culm, Ss. 6d .. .. 

Carriage of do. 7s. Od .. .. 

42 days of man attending at 2s. 


L.18 14 0 

3 13 6 
7 7 0 

4 4 0 


Yearly expense,. L.33 18 6 

In the preceding estimate, nothing is allowed for repairs. The 
annual repairs necessary on a water-wheel are trifling, and the repairs 
on the other will be found not to differ so much, as to give the one 
any great preponderance in this respect. 

I'rom the foregoing statements, and comparative estimate of' an¬ 
nual expense of the several moving powers, it is evident, that water. 
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when it cwfbe obtained'is the cheapest moving power that cm be 
applied to the thrashing machine ; and the advantage in point of 
economy is so obvious as to warrant the ontlay of a much greater 
sum than that specified in the comparative estimate. It is equally 
obvious, that, next to water-pqjver, steam is the cheapest and most 
economical; and, in absence of a sufficient supply of water, nothing 
but the total want or hight/price of fuel can prevent its universa 
adoption. 

II. or THE APPLICATION OP THE MOVINO POWERS. 

1. Sleora-poirw.—The modes of connection between a steam- 
power an^ the thrashing machine, are by spur-gearing or by belts. 
The adoption of the one or the other must be determined by local 
circumstances; but, wherever practicable, a belt is the best mode of 
connection. 

2. Horse-power. —^The usual diameter of the horse-walk is 25 feet. 
The beat speed for the horses is their ordinary pace, equal to 2i 
rounds of a horse-walk of 25 feet diameter, per minute, or about the 
rate of two miles per hour. When a spur horse-wheel is employed, 
the diameter is 28 feet; and when a face-wheel, the diameter is 18 
feet. The face-wheel seems preferable, being not only easier for 
the horses, but admits of the least complicated and most advantage¬ 
ous mode of connection with the thrashing machine. Thus, with a 
face-wheel, the mode of connection is by a horizontal lying shaft, 
with a large spur-wheel inside driving the drum-pinion, while the 
rollers and rakes, by means of a pitched chain, receive their motion 
from this lying shaft, without the intervention of other shafts and 
wheels. 

HI. OP THE THRASHINQ MACHINE. 

1. General arrangement of the parts of the thrashing 
machine in the barn. 

(1.) Position. —The arrangement of the parts of the thrashing ma¬ 
chine are represented in Plate III., Figs. 3 and 4 ; Fig. 3 being an 
elevation, and Fig. 4 a plan of the machinery—the same letters re¬ 
ferring to the corresponding parts in both figures. AA represent 
the position and arrangement of the feeding rollers, B the drum,_ C 
the first rake, J) the second rake, E the apron, FF the screen, GG 
the hopper, HH the first ani second fanners, 1 the connecting spur^ 
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tfheelf Jt Ufe elevator*, &c. tlfc framing of the njiy, M the 
lake-chaiB, NN the fanner-rope, Q the roller-chain. Pc.the upper 
pulley, for elevators of shorts, Q the upper pulley for elevators of 
second fanners and hummellers. 

The author considers Jthe best position for the thrashing machine 
in the barn, to be that represented “m tigs. 5 and 6, Fig, 5 being 
a portion of the upper barn, where A is the position of the mill in 
the loft, while Fig. 6 is the ground floor of the corn and straw barns, 
A representing the position of the first fanners, B the second fan¬ 
ners, C the chaflF-hole, D a hummeller, E the corn-barn, and F the 
straw-barn. The dimensions for a six horse mill of the former are 
40 feet by 20-feetVind 9 feet high, and the latter 70 feet by 20 feet, 
and about 14 feet high. 

The most genered method of conveying the corn fi'om the stack¬ 
yard to the upper mill-bam, is by single horse carts, one filling at 
the stack while the other is emptying at the barn. But when the 
elevation of the stackyard is equal to, or greater than, that of the 
floor of the upper barn, barrows are generally used for bringing the 
corn from the stackyard. Three barrows will be found sufficient to 
convey the com to the mill as fast as it can be thrashed, at about 
two-thirds the expense of carting. 

(2.) The Dram.-~The drum is the most important part of the 
thrashing machine. In giving it motion a very great portion of the 
moving power is expended. It being the standard for the dimen¬ 
sions, and velocity of the other parts of the machine, its construc¬ 
tion and velocity are of much importance. To thrash clean, the drum 
requires to move with a velocity of 320 revolutions per minute, where 
its diameter is 39 inches, this diameter being, after numerous experi¬ 
ments, considered the most eflective. The length of the drum, that 
has been in like manner determined from a train of experiments, is 
3 feet 6 inches, for a machine of six-horse power. 

From the velocity at which the drum moves, and the force with 
which the beaters strike the straw, it requires to be made of materials 
at once light and durable. These consist of an axle of malle able 
iron, with arms of the best hard wood, fixed in malleable iron flanges. 
The best covering for the drum is sheet iroq. No. 24, beingJ>oth 
clean and light. 
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The beaters are madeofth^ l^st iiard#oo3, 2 inches thibk. ahS 
8^ inches *deep, faced with malleable iron, steeled, and fths of iii 
inch thick on the striking' edge. 

To prevent the £traw winding about the axle of the drum, the 
frame is exactly fitted to its lepgth, so as not to have a void of more 
than one-half inch at each end of the drum. The beaters are made 
to strike upwards, as in this way the grain is much easier separated 
from the straw, the machine is mare easily kept in motion, and less 
apt to get out of order.* From what has been said on the diameter 
of the drum, it is unnecessary to add that it should be the same for 
machines of all powers. 

(3.) Feeding Rollers .—The feeding rollers are about one inch 
longer than the drum. They should have weight sufficient to pre¬ 
vent the beaters pulling the corn faster through than the rollers piss 
it, and should present the corn to the beaters gts directly as possible. 
These objects are attained by solid cast-iron rollers of four inches 
diameter. Some corn from its nature,and others from its state, requir¬ 
ing a greater number of strokes to thrash it than others, the feeding 
rollers are fitted up so as to admit of two rates of velocity; one in which 
they make 1 revolution while the drum makes 5f, another in which 
they make 1 while the drum makes 4. And these two velocities have 
been found sufficient for all cases. After repeated experiments, it 
has been fully ascertained that the best form of fluting for the feed¬ 
ing rollers is, for the upper one a concave flute, and for the under 
an angular flute, as represented by Figs. 7 and 8. The most 
approved gearing for working the feeding rollers is two pairs of spur- 
pinions, on parallel spindles with a sliding clutch between the pairs 
of driving pinions. This pair of pinions has each a round eye which 
admits of their revolving loose on the spindle, when not fixed by the 
clutch. By attaching the clutch to the one or the other of the driving 
pinions, the motion of the rollers is instantly changed from quick to 
slow, or vice versa, without stopping the machine. The sliding clutch 
is carried round with the shaft by means of a feather fixed in the shaft 

* Many experienced miU-wrighfe bold a contrary opinion, and believe that the 
ilrno^jeorks more easily, when striking downwards; we cannot see how any dif¬ 
ference in effect can exist; and rather suppose that matters of convenience will 
generally determine the adopti<g^ of one or the other mode.— Edit. 
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br i^ui^e*aad u dM by means if a lev«r> the long eact of wbich 
rests on a plate vritb three notches. To change the motion of the 
rollers, the end of the lerer is moved from one extreme- notdi to the 
other extreme. To stop the rollers it is removed into the centre 
notch. In the case of straw winding ^round the rollers, it is now 
generally considered that stopping 'the rollers is preferable to revers¬ 
ing their motion. The yriterhas accordingly made no machine with 
gearing to reverse the-motion of rovers, but has been requested to re¬ 
move it from machines made by others, and attach the gearing for 
varying their motion and stopping them. The only means, so far as 
has yet been attempted, of reversing the motion of the rollers, 
when they have different speeds, is by applying two bevelled wheels 
(with a eliding clutch between them) to the same spindles as the pairs 
ofapur-pinions and sliding clutch. These beveUed wheels are moved 
by a third bevelled wheel and spindle receiving motion from the main 
shaft. 

The distance of the rollers from the beaters, like their velocity, 
depends very much on the state of the corn to be thrashed, but as a 
general rule five-eighths of an inch may be considered as the best 
distance. It is an improvement to have the distance variable, and 
various methods are used to effect this; one of the simplest is to 
have the block in which the rollers run, made separate from the 
thrashing machine, and afterwards fixed to the parts of the frame by 
strong bolts with a head on one end, a fixed collar between the block 
and the post, and a screw on the other and working in a nut sunk 
into the post. By turning the head of the bolts, the distance may be 
varied at pleasure. The under roller has its centre at least four 
inches above the level of the centre of the drum, and neither rises nor 
falls, but the gudgeons of the upper roller work in a perpendicular 
fork, whereby they are at liberty to rise or fall as the feed varies. 
The best coupling for the spindles or shafts of feeding rollers is an 
oblong box of malleable iron, welded to the end of one part of the 
shaft, and receiving that of the other part. 

(4.) TAe Apron .—The apron of the drum is made in the form of 
an arc of a circle, whose diameter is about sif, inches greater. J;han 
that of the drum. The lower end is placed five-eighths of sm inch 
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from the rollers, and the upper ab*out three indies and*a lialf ahov^ 
the beatersf 

(5.) The Rakes .—best position of the rakes, in relation to the 
drum, is when their “oentre is placed ten inches above the centre of the 
drum, and the extreme points of the first rake ten inches from the 
beaters. The length of the rakes ought not to be less than six 
inches longer than the drum. The diameter of the first rake is six 
feet over the extreme points, and «of the second five feet, and both 
make eighteen revolutions per minute. The simplest and most 
economical mode of communicating motion from the moving power 
to the first rake, and from that to the second, is by a pitch-chain, 
arranged as shewn in Fig. 3. 

(6.) The Fanners .—^Wie fans are three feet in diameter, and twenty- 
one inches broad j two hundred and thirteen revolutions per 
minute is the most effective velocity. The simplest method of com¬ 
municating motion from the thrashing-machine to the fanners is by 
a rope from the drum passing over the leading pulleys a, and on to 
the pulley of the fan. For the shoe and riddle, the writer has 
substituted an endless web moving round two small rollers. It is 
placed underneath the hopper, and receives motion by a belt from the 
spindle of the fanner, and receiving the grain as it drops from the 
hopper, conveys it regularly forward till it falls before the fans. The 
endless web moves at nearly one-fourth of the velocity of the fans. 
While it is less expensive, and more easily kept in repair than the 
shoe and riddle, it also answers better, as it presents the grain more 
equally to the action of the fans. The method of working the second 
fanners is, in general, by a motion from the machine. But when a 
separate power can be obtained at no great expense, as may be 
easily done when water is the power employed, it would be advantage¬ 
ous to adopt it to drive both fanners, as the regularity of their mo¬ 
tion, requisite for producing good work, would not then be inter¬ 
rupted by the irregularities of the machine. 

(7.) The Elevators .—The most economical mode of raising the grain 
from the first to the second fanners is by elevators. The best for the 
purpose is an endless web formed into a continued series of square or 
obloiJg boxes, with a*bclt on each edge of the web, icvolving on two 

pairs of parallel pulleys. The sides and bottom'* of these boxes arc 

• • 
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iTormed of the endleM web, 'dids of wood. obvioui 

that the leh^h of the hleraton dh^n^s on the hei^t thit the g^ain 
has to be raised; the width of the hoxea are regelated by the mouth 
of the fuiners' spout; and their depth is abotlt H inches. The 
velocity of the elevatorfe is about 1^80/eet per minute. The motion is 
communicated by the upper pulleys. The. elevators for the shorts 
are constructed on the^same principle, and of the same materials, 
only larger. » 

(8.) The Screen. —^The screen is made of cast-iron, hoop-iron, or 
of wood j the. spaces between the spars are squares, whose sides 
measure an inch and a half. The spars, when of cast-iron, are five- 
sixteenths of an inch thick, and half an inch deep. There can be no 
doubt that the screen would be beneficially extended under the 
drum; but this could only be done in barns of greater elevation than 
they at present generally possess. The length and breadth of the 
top of the hopper is regulated by the length and breadth of the screen, 
and its height by the elevation of the barn. The sloping of its sides 
should not, however, be less than 50°. 

(9.) Fly-Wheel. —^From the experiments that have been made in 
regard to the application of the fly-wheel, its advantages have not 
been so obvious as to induce many owners of thrashing-machines to 
be at the expense of having it attached; and from what was stated in 
a former part of this pa.per under horse-power, a fly-wheel is un¬ 
necessary where a large inside spur-wheel is used, as it nearly serves 
the same purpose. 

2. Proportion of parts for a two, four, six, and eight 
horse power. 

The information necessary under this head will be best exbibi ted 
in a tabular form, as under:— 

Dimensions of the lower Bam. 

For a 2-hor8e power, 27 feet long, 16 feet broad, and 7^ feet high. 

4 .... 36 .... 18 .... .... 

6 .... 40 .... 20 .... 9 

8 .... 44 .... 21 .... 9 



HU. XrH&ASHING HACHIKS. 34$ 

Of Drum. 

Fat A 2*hor8e power, 2 feet 6 inches long, and 18Q revolutions 
per minute. 

4 ..., 3 feet 0 inches .... 300 . 

6 .... 3 feet 6 inches .... 320 . 

8 .... 4 feet 0*inChe8 .... 340 . 

0/ the Feeding Rollers. 

For a 2-hor8e power, 2 ft. 7 in. long, maSing I for 4|^ or re¬ 
volutions of the drum. 

4 .... 3 ft. 1 in.4J or 6 

6 .... 3 ft. 7 in. . _ 4 or 5f .. 

8 ... 3 ft. 1 in. .. ... « 3| or 5^ .. 

The diameter of the feeding rollers is the same for all powers. 

Of the Apron. 

The form of the apron is the same for all powers, its length being 
regulated by the length of the drum. 

Of the Rakes. 

The position of the rakes is the same for all powers; their length 
is regulated by the length of the drum. Their diameter are— 

For a 2-horae power, 6 feet, ' No second rake. 

4 .... 5 .... 6 feet. 

6 .... 6 .... 5 .... 

8 .... 6 .... 6 .. . 

But in all other respects the same for all powers. 

Of the Fanners. 

The diameter of the fans is the same for all powers. The breadth 
of the fans is,— 

For a 2-horse power, 15 inches. 

4 .... 18 .... 

6 .... 21 ... 

8 ... 24 .... 

Of the Screen. 

The form of screen is the same for all powers. 

Quantity of work performed. 

Tlie average quantity of work that ought to be performed by these 
powqis respectively i|. 
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. %,a 2?-horae pallrj^, , 14 bo^*,wheat. 20 bash, bwliey and 
oats per hour; < • 

4 .... 26 32 . 

6 .... 32 .... 38 • .... .... 

8 .... • 38 .... 44 .... .... 

• # 

Number of attendants required. 

The number of persons necessary to attend these machines without 
reckoning those employed in conv^ing the com from the stack-y ard 
are, when elevators are not used. 

For a 2-horse power, 5 persons. 

4 .... 7 .... 

. 6 .... 9 .... 

8 _ 10 _ 

IV, or THRASHINO-MACHINES OF SMALLER POWER. 

The writer has never seen nor made any thrashing-machine un¬ 
der two-horse power. 'He lately, however, made one of two-horse 
power, and from the very great ease with which two horses work it, 
and the quantity of work it performs, viz. thrashing fourteen bush¬ 
els of wheat and twenty of barley or oats per hour, he considers 
that it would be expedient and economical to make thrashing-ma¬ 
chines of one-horse power: and if constructed with due attention to 
the proportions stated in this paper, a machine of one-horse power 
ought to thrash eight bushels of wheat and twelve of barley or oats 
per hour, while the cost of erection need not exceed L.30*. Though 
manual labour is the most expensive of all moving powers that can 
be applied to machinery, yet it may be well supposed that a man 
would be as economically and profitably employed in turning the 
handle of a small thrashing-machine as in wielding a flail. So con¬ 
vinced is the writer of the propriety of having thrashing-machine s 
under two-horse power, that he intends, with all convenient speed, 
making one of one-horse power, and another to be wrought by one 
man, but forbears giving any opinion as to the limit of apparatus that 
ought to be attached, until the machines are fairly tested by experi¬ 
ment.— Quarterly Journal of Agriculture, No. xlv., June 1839. 

* llirashiag^machines of one-horse power are well known in some of the pastoral 
districts of Scotland, as for instance the parish of Twerdsmuir, where they are 
Buccessfolly employed. In these machines the drumstrik^ downward; they"Tiave 
a ^reen hut have neither shaker nor fan; they thmh from two to three bulls of 
oafa per hour. Their price is about L.35 .—Edit. 
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“ A Prastkal Mtthod of ik^mlmng the quthtfkg ifreafiniigo m fke 

Indigo of Commet‘ce.'’ By Br. SjutCBt L. Dana, of Lowell, U.8. 

Dr. Dana directs that 10 grains of indigo, reduced to an impalpable 
powder, should be boiled in a Florence flask for a few minutes, in 
2^ oz. of a solution of casbooate of soda, making SOo to 85° by 
Twaddel's hydrometer, then add 8 grains of crystals of muriate of 
tin, and boil for half an hour: a beautiful yellow solution of indigo 
will be obtained. Withdraw the* flask from the lamp, and introduce 
into the solution 500 water-grain measures of a solution of 50 grains 
of bichromate of potash in 4000 grains of water. The indigo blue, 
with a trace of indigo red, will be precipitajed, while the other 
components remain in solution. Filter the precipitate through a 
double weighed filter, washing the mass with 1 oz. of muriatic acid, 
diluted with 3 oz. of boiling water; wash with hot water till water only 
returns; separate, dry and weigh the filters; make a note of the weight 
of the precipitate ; burn one filter against the other; the difference is 
the silica contained in the indigo, which, deducted from the weight of 
the precipitate, gives the quantity of pure indigo. Mr. W. Crura, 
who communicated the above, added, that carbonate of soda with 
protoxide of tin dissolves indigo, and forms a yellow solution, but so 
slowly, that he doubts if all the ten grains are acted upon. He 
thinks Dr. Dana must mean soda-ash, which contains a notable quanti- 
ty of caustic soda; but a much weaker solution of caustic soda would 
answer the purpose.—-TAe Chemist vol. it, 1841. 

Action of Metallic Poisons on Vegetation.* By M. Lootbt. 

M. Louyet states in his memoir that having divided a garden into 
several squares or compartments, he mixed the soil in various pro¬ 
portions with arsenious acid, binarseniate of potassa, and sulphate 
of copper, and that he afterwards sowed in the earth, thus prepared, 
wheat, barley, corn, garden-cress, and peas. With respect to arseni¬ 
ous acid, he observed, that if the proportion mixed with the soil were 
too great, germination was prevented ; in the contrary case, it took 
place without interruption, and the different parts (stalks, leaves. 


• L' IntUtuttHo. 397, August 5,1841, 



348" ACTION O# MltTAttlC PtKiON# ON VBOBTATION. 

jnd seetift) of tbe plafctt vrhuih f;tew in tfaete poisoned sqils having 
been carboniied with nitric add, did not yield any traces xof arsenic 
in Marsh’s apparatus. -We may here remark, en pagsant, that the 
author does not appear to have freed the residue of the carbonisation 
of these plants from the nitric acid employed, before introducing it 
into Marsh’s apparatus. He should Lave neutralized this add with 
pure potasea, and then have driven off or displaced the nitric add 

pure sulphuric acid; for it is ]|:nown that the presence of nitric 
add m Marsh’s apparatus may prevent the disengagement of the 
arseniuretted hydrogen, which is promptly oxidised or decomposed, 
under the influence of this acid. 

The addition of binarseniate of potassa to th*eml is opposed to 
the germination of plants, and therefore presented nothing remark¬ 
able. 

Sulphate of copper 'did not prevent vegetation. The author also 
ascertained that it became insoluble in the earth with which it was 
mixed, doubtless by the decomposing influence of the carbonate of 
lime on this salt. The author could not detect traces of cupreous 
matter in the vegetables, which grew in the soil with which he had 
mixed the sulphate of copper; but as the analytical processes to 
which he had recourse on this occasion do not appear to us to have 
been executed with all necessary care, we entertain some doubt as 
to the absolute absence of copp er from the vegetables, taking into 
the account the opposite results of different experiments tried by 
other men of science. It appears, indeed, from these experiments, 
that plants which have been raised in a cupreous or ferruginous soil, 
contain ever so little of these matters, which may penetrate them 
either in the state of carbonates dissolved in water charged with car¬ 
bonic acid, or in the state of oxides dissolved by aid of certain 
principles of the earth, 

author also proved that by introducing into the soU. bulls 
made with a mixture of arsenious acid and farina, as agriculturists 
often do. neither germination nor vegetation is in any wav inter¬ 
rupted, and no arsenic is found in plants grown in this soil, dthongh 

the poison is found in the earth, in the soluble state several months 
after its introduction. 
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The io^odactioaiato tfae soil of either arstSuoue aoicP or bin^« 
seniate •potasMi ia powder at the roots of wheat and forden-cress 
in foil vegetation, did not injure those plants, and the poisons were 
not absorbed. It was not the same when the plants were snrronnd- 
ed with an arsenical solution. A strong plant of Polygonum Orim- 
tale, in full flower, having been surrounded by a solution of blnar- 
seniate of potassa, perished in about twenty-four hours, and the 
author succeeded in detecting thp presence of arsenic, not only ia 
the stalks and leaves, but in the seeds. It therefore appears that 
metallic poisons may penetrate into the seeds of vegetables, at least 
under certain circumstances: this was hitherto a matter of doubt. 

The author observed, that we cannot by the ^me means cause 
solutions of metallic salts, which have the property of being decom¬ 
posed and rendered insoluble in the earth, such as sulphate of cop¬ 
per, acetate of lead, &c., to penetrate into vegetables. 

He afterwards examined the action of dissolved metallic compounds 
on entire vegetables plunged with their roots into the solutions; and 
he observed that in this case the metallic compound penetrated into 
all parts of the vegetable, and even into the seeds of the cereals from 
which he extracted it, by simply boiling the seeds in water. The 
author thus proved the penetration into all parts of the plants, of 
solutions of binarseniate of potassa, arsenious acid, bichloride of 
-mercury, sulphate of copper, persulphate of iron, ferro-cyanuret of 
potassium, and acetate of lead. 

From the results of the author’s experiments we are tempted to 
believe that there is no danger to public health to be apprehended 
from the practice followed by many agriculturists of spreading 
arsenious acid in fields for the purpose of destroying animals injurious 
to the crops; for this poison, even when dissolved by the water of 
the earth, does not seem to be capable of penetrating, in any sensible 
quantity, into plants without stopping the vegetation, and thus pre¬ 
venting the ripening of the seeds. It is to be regretted, however, 
that the author’s experiments do not seem to have been sufficiently 
numerous, nor made with enough care, and in circumstances calculat¬ 
ed to dispel all doubts as to the accuracy of the cnnolnsions at which 
he has’ arrived.— Ibid. 



* Proceif for the Prfyaration i^ Urea.* By JosTifs Liebi«, m. b. 

The ordinary process of extracting, the urea from urine, consists, 
as is known, in precipitating by nitric acid, urine evaporated in the 
sand-bath, to a syrupy consistence, in purifying by repeated crystal- 
lisations the nitrate of urea obtaincd,rand in decomposing it by car¬ 
bonate of baryta or potassa: and finally, by separating, by means 
of alcohol, the urea fromT the nitrate of baryta or potassa. This is a 
tedious and expensive process: wilh 1875 grammes of nitric acid, 
we rarely obtained more than 64 grammes of pure urea, and in this 
respect, at the present low price of ferro-cyanuret of potassium, the 
following process deserves the preference. 

Twenty-eight parts of perfectly dried ferro-cyanuret of potassium 
are mixed with 14 parts of peroxide of manganese, and both are re¬ 
duced to as fine a powder as possible: the mixture is heated on an 
iron plate (not in a crircible) over a charcoal fire, to a slight red 
heat; at this temperature it inflames, and is gradually extinguished; 
by stirring it several times, it is prevented from agglutinating, and 
the access of air is facilitated. The extinguished mass, after being 
cooled, is treated by cold water, and the liquor is mixed with 20f 
parts of dry sulphate of ammonia of commerce, or that purposely 
prepared by saturating sulphuric acid by carbonate of ammoma and 
evaporating to dryness. It is as well to set aside the first concen¬ 
trated washing water furnished by the extinguished ferro-cyanuret* 
of potassium, to dissolve, without heat, in the last, the sulphate of 
ammonia, and to mix the first with that,solution. There is gene¬ 
rally formed an abundant precipitate of sulphate of potassa; the 
supernatant liquor is decanted, and evaporated in a sand-bath or 
warm place, taking care to avoid boiling; there are again deposited 
crystalline plates of sulphate of potassa, and we must continue to 
decant the liquor until no farther separation is possible. The last 
decanted liquid is then evaporated to dryness, and the residue is 
treated by boiling alcohol of 80—90 per cent.; this dissolves the 
urea, which crystallizes on the cooling and evaporation of the alcohol, 
while the sulpliates are not dissolved. This process furnishes ns 


* 4niialen dir Chimie md Pkarmacie, Vol. xxxviii, page lOB. 
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, • . • • , 

with S75 trf 4tttro cyanoret of potasMum, nearty 125 grammes of 

completely colorless and beautiful crystallized urea. 

By the extinction in the air of ferro-cyanuret of potassium mixed 
with peroxide of maiTganese, very soluble cyanate of potassa is formed, 
which dissolves without decompc^sition in cold water; it must not 
be heated with water, as it is then decomposed, as is known, into 
ammonia and bicarbonate of potassa. When the cyanate of potassa 
is mixed with sulphate of ammonia, there are produced sulphate of 
potassa and cyanate of ammonia, which is converted into urea, at a 
gentle heat. 

The quantity of oxygen of the peroxide of manganese, is not, as 
will readily be observed, nearly sufficient for convertmg all the cyano¬ 
gen of the ferro-cyanuret into cyanic acid; but an increase in the 
proportion of this oxide, has the inconvenience of changing a portion 
of the cyanate formed into carbonate of potassa : it is better there¬ 
fore, to obtain from the air the oxygen in which the peroxide of 
manganese is deficient. Experiments for converting all the cyano¬ 
gen of the ferro-cyanuret of potassium into cyanic acid by the ad¬ 
dition of the calculated quantity of peroxide of manganese and car¬ 
bonate of potassa, have not given a better result than its extinction 
in the air with an insufficient quantity of peroxide of manganese. 

It sometimes happens that the solution, which contains sulphate of 
potassa and urea, is colored yellow by the hydro-ferro-cyanuret of 
ammonia or potassa, which is dissolved in the alcohol and turns the 
crystals of urea yellow; it is easy to purify it by adding a small 
quantity of a solution of sulphate of iron. After the separation of the 
Prussian blue formed, carbonate of ammonia is added, which decom¬ 
poses the excess of the salt of iron, and decolors the liquor. This is 
afterwards evaporated and treated in the manner indicated above.— 

rbid. 
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N. B. From a romparDion of the two Barometers, the Mercury in that at th 
Disfiensary stands l-lOlh of an inch higher than that in use at the Surveyo r Gene 
ral’/i office. - 4- 
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Monthly Proceedings of the Society, 


The Honorable Sir J. P. Grant, President, in the chair. 

THIRTT-ONK MEMBERS PRESENT. 

• 

The Honorable the Presidint opened the business of the day by 
stating, that the present meeting was summoned, in pursuance of a 
resolution, passed at the genera],monthly meeting, held on the 14th 
ultimo, to the following effect;—“ That a genial meeting be held on 
the first Wednesday in October 1842, to take into consideration, the 
proposition of Dr. Huffnagle, and the amendment of Dr. Corbyn”— 
and he desired the Deputy Secretary to read the idotion made by Dr. 
Huffnagle, and the amendment of Dr. Corbyn. 

They were read as follows :— 

Moved by Mr., Huffnagle, seconded by Dr. Grant. 

"That the Secretary of the Society ani Editor of the Monthly 
Journal, pay to the Assistant Secretary, the sum of one hundred 
rupees per month, from .the proceeds of the journal, derived from 
the additional eight rupees levied from subscribers.” 

Moved by Dr. Corbyn, seconded by Mr. Piddington. 

" That the Monthly Journal be considered the property of the 
Society, and that the Secretary’s salary in remuneration for his labour 
in conducting it, be encreased from 300 to 400 rupees per mensem, 
and instead of 8 rupees per annum being considered a distinct charge 
for the journal, that the quarterly subcription of each member be 
encreased from 8 to 10 rupees.” 

The President then stated that Dr. Corbyn’s motion being an 
amendment on that of Dr. Huffnagle, it would be necessary that it 
be first submitted to the meeting. 

Dr. Huffnagle begged leave to withdraw his motion,—and Dr. 
Corbyn requested,—seconded by Mr. Piddington,—to be allowed to 
substitute the following words for the motion of which he had given 
notice:— 

Jst. " That the Journal of the Society shall become the property 
of the Society, that the subscriptions shall be in future ten rupees 
quarterlythat the^salaries of the Secretary and Dej^y Socretafy be 
increased, .the former to rupees 400 per men8em,‘^nd the latter to 
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Rs. SOO per mensem,—and that it be incumbent upon the 5>ecretary 
to edit the new journal.” ’ 

Mr. Hume moved the following amendment, seconded by Mr. 
Adam F. Smith:— 

" That the salary of the Depvrty,.Secretary be increased to 300 
rupees per mensem in acknowledgment of his long and meritorious 
services.” 

The amendment was put to the vote, and negatived. 

The original motion was then submitted, and carried by a large 
majority. 

AMaltlCAN GARDEN AND COTTON SEEDS. 

The President mentioned, that a question had arisen which it was 
very desirable should be disposed of, if the Society should agree to 
enter upon it at this ,meeting, notwithstanding its being a special 
meeting. The meeting having agreed so to do, the President 
stated, that the question he alluded to, was connected with the pay¬ 
ment of the amount for the invoice of seeds lately received by the 
Society from America. The members, who were present 
last meeting, would recollect that the Report of the Finance Com¬ 
mittee, recommending the payment of this amount, if the seeds were 
in a “ merchantable condition,”—was then confirmed. It would ap¬ 
pear, however, that there was a difference of opinion in the Finance 
Committee in regard to the authorising the payment of this sum 
on the terms demanded by Dr. Huffnagle. 

The President then read the correspondence which had passed on 
the subject since the last meeting, and left it with the Society to 
determine as to the settlement of the question. 

It was moved by Dr».^Grant, seconded by Dr. Mouat and resolved 

“ That Mr. Staunton do sign the letter of authority addressed to 
the Government Agent, and that the amount of Dr. Huffnagle’s de¬ 
mand be paid.’’ 

Moved by Mr. Robert J. Lattey, seconded by Mr. Piddington, 
and unanimously resolved 

“ That the thanks of the Society be given to Dr. Huffnagle for 
the kind trouKs he has taken in procuring the supply of sf’''‘Vlately 
received, through him, from America.” 
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Mr. Uuoie intimated that there were a few’ propositions which fie 
should wish to put at this meeting, although it was a special one, 
if allowed so to do. The meeting having agreed to entertain them, 
Mr. Hume beggdd, in the first Instance, to move the following, 
which were put to the vote, and sarried unanimously. 

Moved by Mr. Hume, and seconded by Dr. Huffnagle. 

" That Dr. Monat be permanently appointed to the Committee of 
Papers, in the room of Mr. Johnson returned to England, and Dr. 
John Grant in the room of Dr. Wallich, absent at the Cape.” 

Moved by Mr. Hume, and seconded by Mr. Staunton. 

5th. " That the President of this society, do address the Secretary 
to Government, regarding the late suspension of Ihe privilege of free 
postage to letters on the business of the Society, and the free trans¬ 
mission of the Monthly Journal.” 

NOTICES OF MOTION. 

Mr. Hume further desired leave to submit the two following mo¬ 
tions for discussion at the next meeting :— 

Moved by Mr. Hume, and seconded by Dr. Hufihagle. 

1st.—That the subscriptions already compounded for, under 
article V. of Regulations, March 11, 1335, remain unaffected by the 
additional subscription decided upon this day.” 

2«rf.—Moved by Mr. J. W. Roberts and seconded by Mr. Hume. 

“ That the Journal be open to the public, at an annual subscrip¬ 
tion of sixteen rupees, and for a single number, one rupee eight 
annas.” 

The President said, that before the meeting broke up, he wished 
to inform the Members, that he had thought it his duty in conse¬ 
quence of Dr. Mouat’s resigning the contes^for the Secretaryship, 
on the ground as was understood of the Government being disinclined 
to permit a gentleman in their Medical Service to accept that office, 
to ascertain how that matter stood. He had therefore commenced a 
correspondence with some persons in an official situation for that 
purpose. That correspondence was not yet brought to a close. But 
before the day of election he should be able to state to the members 
the final i'esolution'^if the Government upon the su^^ct; and ih the 
meanwhile, he hoped, gpntlemen would see the propriety of jiot 
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pledging their votes, till this was known, and all candidates might 
be in the field. 

Dr. Mooat explained, that he had permission to state to the So< 
ciety the cause of his withdrawal, which was in bonsequence of an 
intimation, that Government did npt wish him to encumber himself, 
in addition to his present duties, with those of the Secretaryship to 
the Agricultural Society., 


ERRATUM. 

In Journal No. Ill, page 210, at fourth line from top, for “ T. 
H. MABnocK, Esq., Secretary to the Government of India,” lead, J. 
R. Colvin, Esq., Private Secretary to the Governor General. 
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Further observations on the present imperfect mode of culti¬ 
vating Sugar Cane, and manufacturing Sugar in India. 

Communicated to the Society, by a lafe West India Planter. 

In continuing my observations on that now interesting 
subject. Sugar, I shall feel proud, if they be deemed worthy 
of insertion in the Society’s Journal. 

The more I see of India, the stronger my conviction is, 
that those now engaged in Cane cultivation, are not follow¬ 
ing the course necessary to make it a great Sugar country, 
and perhaps, when too late, they will discover the mistake 
they have committed, by adopting a plan of operations of 
which they are ignorant. I allude now to the present system 
observed towards Cane agriculture. I most confidently assert, 
that a Sugar estate never cap succeed conducted on the Ryot 
system, a system very applicable to Indigo, but the one and 
the other being different and distinct plants, so must be their 
method of culture. As during my short residence in India, I 
have frequently been asked bjiKfuterested parties, “ could we 
not grow Sugar this year and Indigo next my answer inva¬ 
riably was, yes, you dbvtld, iMit as regards the former k 
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Vou]^..iiSt ^nRtlended with success.” 1 shall*prove tms 
hereafter, 'vcmaequently we must have no Byoft, such a 
cultivation being too extended, and affording too many ways 
■and means for plunder. No! concentratim of cane land is 
tk/es^pat object, the great desidq-atum, which, once obtained, 
a ja^ciously managed estate must Sourish ; but the idea of 
planting Cane in the Same manner as Indigo, in small patches 
here and there, owned by numerous different people, scat¬ 
tered over a large extent of land (I know some places where 
Cane was cut 14 to 20 miles) and each patdh the produce of 
a different seedt and soil, the irregularity and difficulty of 
carriage to the mill, the awful and wilful sacrifice of money, 
that must necessarily and consequently be incurred in the 
employment of superfluous labourers and carts, the quarrels 
among the Landowners and Ryots, render the entire mea¬ 
sure a decided loss, of both time and funds, and though last 
not the least valuable consideration to a Sugar planter, and 
what is entirely lost sight of, is the ratoon cane, without 
which his produce cannot be first quality, as plant liquor boils 
both red and soft, owing to its richness and other causes, re¬ 
quiring deep mixture with that of first, second, third and fourth 
ratoons. Failures and consequent embarrassment will bring 
conviction that cane cannot be planted, or a superior Sugar 
madefrom plant cane alone. Athorough knowledge of the culti¬ 
vation and manufacture thereof, can be gained only by 3 
or four years hard work as Overseer, added to a subsequent 
long experience as Manager: be it remembered the duties 
of a planter in charge of a Sugar Estate are many, and 
onerous, particularly in this country, where in the onset 
everything would be up hill work, owing to the prejudices of 
those with tvhom he has to deal. Such a man is averse to 
the word impossibility, or such and such a thing carmot be ac¬ 
complished. He is reared in sgchool which teaches him, that 
what is necessary must be done, consequently his first busi¬ 
ness would be to entirely revolutioniae the present system of 
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C«ne agriiftdtttrfr-^^mt. laughing, vw»d- 

ing, moufding, drawbig, trashing aMd cUtliag. fSten lAs 
attention is turned to his indoor work—^reorgaaisatidn rttust 
also take place here as to boiling, skimming, tetnpeii&g, strik¬ 
ing and potting. In fact native systems and prejudicen must 
be extirpated root and branch; that gained, every thing goes 
on smoothly and profitably. In a country such as tiiis, bless¬ 
ed as it is with every natural advantage, a proper application 
only of the means within our power is requisite to ensure a 
supply of Sugar unequalled in quantity and quality. 

It is lamentable to see those gifts of nature lie downant, 
and completely under the ignorant agricultural guidance of 
the natives who are content with small profit and little labour. 

I here must be permitted to express my regret, tiiat those 
Gentlemen who have endeavoured to establish and encourage 
Cane cultivation, and to whom great praise is due, should in 
the first instance have followed a mistaken course—course 
singular in itself and adopted in no place out of India. 

As I before observed, a Sugar Estate, to turn out a profita¬ 
ble speculation, must be concentrated; the works placed exact¬ 
ly in the centre, so that the Mill can command its food from 
all parts equally; the consequence is a great saving of labor, 
time and money. I will thus illustrate it —{Seephte fig, l,J 
the outer square is the Estate, the inside one the Works—^how 
much superior is this, over one laid out thus. (Plate fig. %J 

The former is the general plan of West Indian Estates, but 
I managed one on the latter principle for 8 .years, and the 
consequence was my work was nearly double that <rf my 
neighbours. 

Now we will suppose the first great difficulty, the attain¬ 
ment of the land, overcome—I shall at once proceed to open 
to view the gross revenue to be derived therefrom, and as 
nearly as, I possibly can, conjecture the expenses indispensa¬ 
bly necess&ry for the cultivation of the Estate, and the manp- 
facture of the produce on the West Indimi s'lstcm. I cannot 
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* err very much- on this side of the question, b^ing already 
thoroughly acquainted with my subject. I shall not attempt 
to speak so confidently as to the.correctness of my calculation, 
relative to the estimate of the system, of manufacturing Sugar 
from Goor. 

I throw myself on Ijhe indulgence of my readers, and entreat 
them to make allowances, for any discrepancies that may ap¬ 
pear, although from enquiries made, I have been informed, 
that I am not very far from the mark. Therefore I commence 

witli the West Indian plan and its results. 

« 

Expenses of conducting a Sugar Estate in India on the 


West Inbian system— Open pan. 

Rent of Land on which Cane sufficient to 
produce 750 tons of Sugar might be culti¬ 
vated. £490 0 0 

Salaries-1 Engineer£150,Manager £500, Over¬ 
seer £(20 . 770 0 0 

Coals 500 tons at £1:5ton . 625 0 0 

Labourers—150 for the field, Rs. 3 month. 


Rs.5,400,30 for works,Rs. 6 for 6 months, Rs. 

1,080, 10 Jobbers Rs. 6 for 12 months, Rs. 

720, total Rs. 7}200 at 2s. f- rupee. 720 0 0 

1 European Cooper £150. 4 Native Do. Rs. 5 
per month for 12 mos. Rs. 240 == £24.. .. 174 0 0 

Tools, Hoes, Cane Bills &c. £120. Inciden¬ 


tals, £1500.. 1^620 0 0 

Total.. £4,309 0 0 


Add to this interest on Block. 

Revenue from above Cultivation. 

750 tons Sugar = 20,454 mds. selling to -nett 
Rs. 10 Old. Rs. 2,04,540 at 2... .^.£*20,454 0 0 
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70,000 GttiLons Bum to oett in CalcutU Bs. I 
per gallon, fis. 70,000 at 2.. 7,000 0 0 


27,464 0 0 
£>^ensesa8 above.. 4,309 0 0 

• « 

Nett revenue to pay interest on piock.£23,145 0 0 

Expenses of conducting a Sugar Factory on the East 
Indian system. Fac«M»» pan. 

Khaur will yield on an average 50 per cent of boiled sugar; 
Vacuum principle. * 

To produce 7^0 tons Sugar we should require 
40,909 mds. Khaur, which at Rs. 4 per nid. 

Rs. 1,63,636 at 2.. £16,363 12 0 

Boat hire to Factory, say at Rs. 3 per 100 mds. 

Rs; 1 ,227 at 2 per Rupee. 

Salaries .—Manager £500. Two Agents to buy 

Goor (Rs. 150 per month each) £360. 

Boiler £300, Coals 1000 tons, say at£l 5 per 

ton £12.50.. 

25 labourers 6 mos. at Rs 3 per mo. Rs. 450,25 
for 6 mos. at Rs. 6, Rs. 9(X), 10 Jobbers 6 mos. 
at Rs. 6 per mo. Rs. 360 total Rs. 1,710 at 2.. 

European Cooper £150. 4 Native Do. 12 mos. 

Rs. 1 per month Rs. 240 at 2s. £24. 

Tools £20. Incidental expences, £1000. 


Total.£20,261 6 0 

To this must he added interest on Bloch. 

Revenue from above Factory. 

750 tons or 20,454 mds. of first quality Vacuum 
Sugar would fetch in Calcutta (deducting 
river freight and Agent’s Commission) Rs. 11 ' 

per md. or Rs. 2,24,9l?4 at 2. 22.490 SO 


122 14 0 
880 0 0 
1,550 0 0 

171 0 0 

174 0 0 
1,(^0 0 0 
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The above ivould yield stuff to make SO^OOO ‘ 
Galls. Rum, say as above at 12 As. - Gallon, 


Rs. 37,500 at 2...... • 3,750 0 0 

' . £26,249 H 0 

Expenses as above. 2 ),261 6 0 

Nett to pay interest on Block &c... .. £5,988 2 0 


On West Indian system nett revenue £23,14.5, on 
East Indian ;fe5,988 2 0; difference in favour of former 
£17,156 18 0. 

The present dangerous state of the Sugar Market deserves 
attention. It is a matter that concerns us all more or less, 
should this country fail in its produce, and as is generally 
feared an alteration of the Sugar duties, by the admission of 
foreign Sugar, the growth of Slave Colonies into the mother 
country, the consequences would be most disastrous to all 
those whose capital is at stake. It is now generally under¬ 
stood that Goor and Khaur will be very limited next year, 
owing to the almost total destruction of the Cane in Ben¬ 
gal, caused by storms and inundations. The date trees arc 
also seriously injured, and in many places literally torn up 
by the roots. Now as regards the Cane, were the cultiva¬ 
tion under the management of properly experienced planters, 
the injury from inundation would be materially lessened by 
draining &C..&C. ifec. 

Another point that requires serious consideration is the 
inferior quality of the East Indian Rum, which, under tlie 
present system of manufacture, never can compete witli that 
of the West Indies, owing to the want of the Canqskimining'i, 
without which, no machinery, experience, or care in the pro¬ 
cess, can produce a spirit equal in quality fo that of our Wes- 
tei'n Colonies. 
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I shall BOW conclude, fearing I have Eilre^y occupied too 
much space and interfered with other more important matters, 
and I also refrain from offering any advice as to the method of 
planting and manufacturing, as the idea gained thereby would 
be merely theoretical, w'hich, ^n’ this case is of no use : prac¬ 
tical knowledge alone is to be depended on. 

On New Zealand Hemp,—with cm account by Mr. Williams, 

of an unsuccessful attempt to establish a manufactory at 

Port Macquarie. 

(Presentpcl to the Society, by Dr. F. P. Strong.) 

New Zealand Hemp from its fine appearance, was former¬ 
ly supposed to be a species of flax, but repeated samples of 
it having undergone strict examination, by the best judges in 
England and Russia, it has been deemed a superior Hemp. 

The very fine, and silky quality of this, renders it much 
lighter than any other, and cordage well manufactured from 
it, has proved one third more in strength than any thing of 
the kind, the world has yet produced ; the many advantages 
possessed by this Hemp over all others are therefore apparent. 

First. —Cables manufactured with it, have the important 
advantage of taking up much less room in a Ship, and also, 
giving her equal security with any other cable, one third 
larger, while at anchor; and the texture of this Hemp too,- 
is less susceptible of friction than any other. 

Secondly. —If manufactured into Sails, a Mainsail, or any 
other, will stand one third more in strength than the European 
ones ; consequently, afford one third more‘security to a Ship 
heating off a lee shore, or wherever desperate circumstances 
oblige her to carry on : besides, the great durability of the 
few sails that have already been manufactured from this 
Hemp, is incredible. 

Thirdly. —The Hemp of New Zealand imbibes, and retains 
tar suffieiqntly ; caji be brought to answer every marine pur¬ 
pose, where‘such is applicable ; and with a superiority, which^ 
can only be rivalled by a superior discovery. 
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Fourthly .—Its silky and smooth appearance gives it a 
preference in any market, when manufactured into rope of all 
descriptions, twine> and string; and this, coupled with a 
trial of its strength with any other of the same size, will do 
away with all prejudice, if any existed, against its solid pro¬ 
perties. 

Fifthly ,—In making canvass, duck, coarse cloth, and 
thread, it may be most advantageously applied ; and its du¬ 
rability and wear, if brought forward, would prove a certain 
pledge for extensive manufacturies in any country, which first 
had the credit 6f introducing it. 

THE HEMP PLANT 

Is found in all paris of New Zealand, but supposed to exist 
in great abundance on the West Coast, where the Natives 
make clothing of it; but even worked up in this state, the 
natural surface makes amends, in some degree, for the rude 
manufacture. It grows spontaneously, and in such abund¬ 
ance that places have been discovered covering the face of 
the country with it, for five .or six miles in circumference, 
and growing from two to ten feet in height. 

There are several qualities of the Hemp, according to the 
situation of the land, but it appears the largest kind, that 
which grows from 6 to ID feet high, delights in a situation 
next the sea, and with regard to ground, will either bear 
wet, or dry ; and what is most extraordinary, it has been 
observed flourishing even three, or four feet under salt water, 
where the tide ebbs, and flows regularly. 

The Hemp plant will grow in any soil, and as before ob¬ 
served there are distinct species of them : the first being 
from six to ten feet high, from its gigantic size, is best 
adapted for cables, and lower rigging, the second for cor¬ 
dage, and the third, producing the smallest Hemp, does 
not exceed three feet, and is calculated for the finest purposes. 

The plaiit produces seed in long black pods, in shape resem- 
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blingthe «weet-pea, and in great abundance, but it requires' 
much time, and indeed it is almost impossible to bring any seed 
to perfection, therefore no dependei®;e can be placed in its 
propagation by this means; on the other hand the plant itself 
is hardy, and may be had 'to«any extent. 

On the 14th January, 1818, three plants were slipped 
olF one root at Sydney,* and planted in a small tub, sent 
on board the Ship Ocean, but taken out of that ship at 
Batavia on the 15th April, and re-shipped on the 2d July 
I on board the Brig Hope, for Padang, which vessel arrived there 
on the 10th of the following August, when the plants appeared 
still growing, and healthy; they were then unfortunately de¬ 
stroyed by the Captain’s sheep, which accidentally broke louse 
from the long boat in the night. Thus, with all these dis¬ 
advantages, and braving many climates, the plants were pre¬ 
served in a flourishing state for six months, and twenty seven 
days. 

It is well known that many of the Islands will grow the 
Hemp plant, particularly Norfolk Island, where the climate 
is extremely warm ; and I have observed them at Port Jack- 
son, from six to ten feet high, growing with a luxuriancy 
as if indigenous to the country. From these plants some 
fine specimens of canvass, rope, thread, and twine, have 
been manufactured, as the accompanyring musters will testify, f 

The growth and production of the New Zealand Hemp is 
prodigious. One slip or plant, from the Governor’s garden 
at Sydney, in Juno, 1813, was cut three tiirtes in less than two 
years, and these were divided into nine slips ; the whole of 
these plants produced young leaves an inch long, in seven 
days. 

At Port .Tackson, thirty distinct roots were divided from 
one stool or root; one of these sections or plants, was 


♦ By Thomas Lockier, a passenger on fhc Ocean^ from Eiisrhiiii4 Calcutta, 
t Sent to England. 
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exposed for several days to the sun, and wind, and then 
planted; and eighteen months afterwards, this plant produc¬ 
ed nine more ; these •ere transplanted and in eight months, 
produced eight pounds of Net Hemp ; and the following year 
that quantity was trebled : front this statement, and allow¬ 
ing much for contingencies, it will appear, upon a moderate 

I 

calculation, that every yard pf land, will produce six pounds 
of Net Hemp annually. 

The Hemp requires no culture except to extend and pro¬ 
pagate it; the root should be regularly set in rows four feet 
from each other, and in three years would, if allowed, be unit¬ 
ed in one mass, and thrive equally well, without further at¬ 
tention. , 

From one stool*or root, which did not occupy more than 
four feet of ground in circumference, were cut eighty four 
blades, which produced ten pounds of Net Hemp, (nine 
feet long when cleaned) which was cleaned in the presence 
of Governor Macquarie, at the rate of one pound in every 
five minutes by one man : thus, by this calculation, every 
beegah of land will produce about four tons of Net Hemp ; but 
from plants arrived at their proper strength, and luxuriance, 
much more than this quantity, may be expected. 

Great attention and care has been taken, to distinguish 
the proper season for cutting the Hemp; but little, or no 
difference in this respect, has been discovered; the natives 
of New Zealand allow no preference of season, and long 
practice coiroborUting this information, proves, that it may 
be gathered every month in the year, and give Hemp of 
equal quality, if cut in succession ; so that, before the whole 
of a large tract of Hemp could be gathered, the first cut 
would again be ready for the knife. 

It must be acknowledged that this written description ap¬ 
pears too sanguine, and if carried into extensive, practice. 
Would not 'at first, in all probability, realize the spe¬ 
culator’s expectations; but with great allowances, and 
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under all,the difficult circumstances, it is well wdrth a tri^, < 
for if the Hemp of New Zealand could be cherished under the 
fostering hand of some rich capitalist, and natupalized in the 
rich soil of India,* it would ceitainly be attended, with great 
mercantile and national consequences. 

I cannot give a just idea of the value of the Hemp 
Plant of New Zealand, without going to great lengths by way 
of explaining the several trifling attempts that have been 
i^^e use of to introduce it to public attention and service, and 
the reasons why those attempts have not been carried into 
effect. • 

The Hemp of New Zealand has been an object of attention 
from our earliest knowledge of that Island. Goveniors Philips, 
King, and others, have paid attention and made great efforts 
to introduce it, but the best mechanics of Europe have 
failed in their attempts to manufacture it at any moderate 
labour and cxpence, and all further attempts were deemed use¬ 
less for several years, the above mentioned Hemp requiring a 
different process of manufacturing, to any before known or 
practiced, on Jiemp or flax in any part of the world. 

In 1810 Mr. Lord sent an expedition With an able artist 
at the head of it, with a g^e^lt assurance of bringing it to perfec¬ 
tion, but the vessels returned without performing any thing 
for want of a proper method of manufacturing it, and the only 
profits of the expedition were a few musters of the natives’ 
dressing, w^ose method is too tedious to supply a large de¬ 
mand, and even what they could supply .would not answer 
the purpose of British manufacture, which hah been well 
determmed in England; tlius Mr. Lord gave up any further 
attempts. 

Being bred from infancy to the manufacturing of hemp 
and flax in the county of Shropshire, and having as a flax 
dresser and rope maker, performed those branches in seve¬ 
ral parts of the globe, and made use of materip.la unknown 
in England, I determined to try a new method with the New 
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• Zealand ^^e‘mp, and have found it possible to manufacture it. 
My next endeavours were to perform it by a speedy and 
simple system, and at such expence as would admit the expor¬ 
tation of it to a British market: my means were very limited 
and circumstances embarrassed, but well knowing the en¬ 
couragement held out by the British Government, for pro¬ 
curing hemps at this' time, I persevered in the pursuit, and 
had the satisfaction to surmount all obstacles, and to satisfy 
myself that this hemp may be rendered fit for use at less la¬ 
bour and expence than any hemp in the world. 

I then conceived my labour would meet with encourage¬ 
ment from the Governor, knowing that hemp was an article of 
importance to the British Government at home, and this colo¬ 
ny being in distress for cordage,and knowing myself capable of 
introducing a system of relief, I represented it to the Governor 
by memorial, accompanied with samples of Hemp and Cord¬ 
age in difterent st^es of manufacture, but the Governor did 
not pay much attention to it, telling me he did not under¬ 
stand it. 1 then told Mr. Lord what I was able to perform. 
Mr. Lord proposed an engagement, but not with such en¬ 
couragements as *I conceived myself entitled to, I therefore 
declined it, and represented the business to Messrs. Hook, 
Birnie, Blaxcell and others, but my proposals were cooly re¬ 
ceived. Although the business met with so many miscarria¬ 
ges, they did not induce me to decline my pursuits, and 
having a few of the plants in the country, 1 sentinued to 
improve my method and gain experience, and produced such 
samples as convinced the public that something might be 
done. Mr. Lord again made proposals, but we could not 
come to terms to my satisfaction. 

Messrs. Birnie, Hook, and Gordon, requested me to make 
proposals, which were agreed upon, to send a vessel with 
20 men and other means requisite, to perform such manu¬ 
facture as I should point out, if I gave proofs thafrmy method 
of manufacturing answered the purpose. After signing our 
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agreement, I produced such proofs of my abilities *to'perform • 
more thai* I had proposed, that Mr. Birnie wished to com-, 
mence on a much larger scale than had been proposed, but 
the question was. Whether a sufficient quantity of the Hemp 
Plant was procurable. Such were the hopes I had given 
that instead of commencing on the small scale proposed, 
Mr. Birnie determined to send a vessel and explore the Is¬ 
land, and if the Hemp were in sufficient abundance, to make 
choice of the most suitable place for establisliing our manu¬ 
factory, to return, and then to commence on a very exten¬ 
sive scale, and make use of every means that £ould be appli¬ 
ed. This went beyond my engagement to go more than once, 
and Mr. Birnie proposed my waiting for the vessel’s return, 
but having made my arrangements for the voyage, and ob¬ 
serving that some information might be acquired, I accom¬ 
panied the expedition. 

When we made our agreement, I understood we were to coast 
tlie west side of the Island to the south Cape, where we had been 
informed, was the greatest abundance of Hemp. Mr. Jones re¬ 
presented the west coast as too dangerous for us to approach, 
so that the first land we saw was SolandeH Island in about 
20 days, (very fine weather, but variable head winds) and 
tiie same night came to anchor in Port William in Fa- 
voux straits, a very safe and still harbour, land locked on 
all sides ; the ne.xt day it began to rain and blow very hard, 
we laid very snug, but Mr. Jones did not think so: he 
said as there was no Hemp in Port Williapi, and the weather 
continuing bad for several days, that there werd no hopes of 
doing anything more, and as the wind was fair for Sydney we 
had better return. Mr. Gordon seemed very much interested 
in our expedition, and would not consent: at length the wea¬ 
ther clearing up a little, Mr. Gordon and I went on shore to 
try some experiments on the Hemp, when Mr. Gordon had 
the misfortune to cut his leg very dangerously jvith an aite : 
with no boat on shore, and a long way from the Brig, it was 
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night beiore we cduld get a boat to take us on board : this 
was a misfortune to our expedition, for the only hope of se¬ 
conding my exertions was Mr. Gordon, aud he was now con¬ 
fined to his cabin. Mr. Murray, Master of the vessel, was 
well acquainted with this part of the Island, aud represented 
the Hemp to be in great abundance on the opposite side of the 
straits on the main, but as lie was nut sure of safe anchorage 
ground for the vessel,it was determined to cross the straits with 
the boats. Mr. Jones, Mr. Murray and five hands in one boat; 
and Mr. Smith 2d officer, with five hands and myself in the 
other boat, all armed, with provisions for several days, wc 
went in pursuit of the five objects, which are necessary ; 
namely'; abundance of Hemp, wood and water, means to 
collect them, and anchorage for the vessel. Favoux straits, 
is about 2.'> miles over from Port Williams to Port 
Macquarric, the entrance of this Harbour was supposed 
to be a reef of sand banks, but Mr. Murray sounded it 
from side to side, and found plenty of water for vessels 
of burthen, and anchorage : inside we met v'ith a native, at 
the eutranceof tbebay, whoseemed glad to see us, but we could 
get no informatd^ having no person who understood his 
language : we were at a loss where to land, and the tide ebb¬ 
ing wc grounded several times, the native appearing in¬ 
different on the subject; at length we landed, and gave our 
new companion to understand that we wanted to find 
his village; he readily made signs to follow him, we left 
the boats in charge of four hands, and travelled several 
miles over marshy sand covered with Hemp, (in general over 
the shoes in water,) with no timber of any kind. Mr. Jones 
wished to decline'going farther, so that Mr. Murray and myself 
proceeded on, till we came to a large bay covered with water. 
The native informed us that it was fordable. Mr. Jones 
declined proceeding, and returned with the carpenter to the 
boats. Mr. Myrray,myselfand the rest of the party orossed the 
bay which was only knee deep, with a bard saudy bottom. We 
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crossed abridge of hills and valleys covered with Hemp ; on' 
the opposite side we came upon a village, the inhabitants of 
which were chiefly women, children, and a few old men. I'hey 
gave ns to understand, that the men were gone on some expe¬ 
dition for some time, but I was apprehensive they were lying in 
ambush; we spent the night with them, (keeping a watch dur¬ 
ing it) and they made us as coiu/ortable as they could, in their 
huts. In the morning, Mr. Murray and I examined the 
source of the bay, we crossed the day before, and when we 
signified our intention of returning, the women loaded them¬ 
selves with large baskets of potatoes, and accompanied us to 
the boats. We found the large bay which we crossed the day 
before completely dry and covered with par.idisc duck, which 
induced me to name it Duck Bay. TIhj natives took us a 
shorter cut back, and we found Mr. Jones with the boats high, 
and dry. After getting some refreshments, I asked Messrs 
Jones and Murray to accompany me in search of a nearer cut 
and a bettor road to Duck Bay, which I thought existed from 
ms^ observations of the previous day, for though we had seen 
plenty of Hemp, wood and water, still there would be great 
difficulty in collecting them. We came to a thick bush, 
whore T expected to find a passage, but my compiiuions de¬ 
clined attempting it. I proceeded alone and found it a complete 
barrier of bush and old timber which had fallen down from age. 
On the eve of returning, I fell in with an old beaten path that 
took me through to Duck Bay, where I found a large valley 
of the best Hemp we had seen, and as fegulacly set, as if 
planted by man. In the middle of this bush I found an old 
tent hut, fallen with age, and it was visible that the tide from 
Duck Bay met here, which I considered an object of im¬ 
portance to our undertaking, as a little labour would open a 
passage from sea to sea, in the centre of every thing we 
wanted. I bad some difficulty in making my way through the 
Hemp and Fern, till I came to our first tradi from Duck 
Bay to Jones’s Island, where the boats lay, and where \ 
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arrived at dtisk^ and informed Mr. Jones of the «ucces 8 of 
rayjodrney. Next day our party went to the village. Mr. 
JoneSj the carpenter, and myself went by the new road, as I 
wished them to give their opinions of what I thought our 
grand object, but I found our party more in pursuit of other 
amusements. We came to the village, when Mr. Murray and 
myself examined the channel that led to Duck Bay, and found 
it navigable for boats. On our return across Duck Bay the 
tide was flowing, and I asked Mr. Jones to go the shortest 
way through the bush to ascertain the meeting of the tides, 
and determine ‘whether this would be a proper place to esta¬ 
blish our works. Mr. Jones told me that he had had enough of 
it, and that I might go myself, which I did with the carpenter. 
We met at the boats—Mr. Jones talked of going over to the 
vessel in the morning at day light—I remonstrated with him, 
and stated that the bay seemed formed by Nature to answer all 
our wishes, though we knew very little of it at present, and the 
principal object now wanted was a stream of water : he said, 
that he would stay no longer, and we must find that next time 
we came, and that we had spent time enough here. In the 
morning the tide would not allow us to depart till eleven 
o’clock, I then proposed to take a walk round the west side 
of the bay towards the heads : Mr. Jones said he would wait 
no longer, so I went by myself, but not knowing what kind of 
travelling I should fall in with, and intending to meet the boats 
at the heads, and as I had an opportunity of seeing them 
pass I was to fire a signal to be taken on board, in case I 
could not make my way to the heads. I passed several large 
tracts of Hemp and rivulets of water, but my time would not 
admit of examining the source of them. I saw large quan¬ 
tities of Hemp aU round that side the bay, and most of it 
from 7 to 10 feet long, in excellent soil. I found no difficul¬ 
ty ,in getting to the heads: it being ebb tide^, and a hard sandy 
bottom, I reafehed the heads about four o’clock" and made 
a fire on the hill 5 in an hour after, ftie boat arrived; it was' 
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then proposed to encamp there for the nigllt, arwl cAbs over 
to Port WiUiams in the morning. The only tsvo young nwn 
we saw amongst the natives came with the bo^, the rest 
were gone for more potatoes, but Mr. Jones would not wait 
their return. At day light the next morning, we launched Ihe 
boats ; the two natives seemed much concerned on finding we 
would not wait the return of their compaflions with more pota¬ 
toes, and bade us a very friendly adieu. We rowed most of the 
passage, and made the brig in tlie afternoon, all well. Mr. Mur¬ 
ray and myself had a hope of taking the brig over, and acquh’- 
iug more knowledge of Port Macquarie and thuneighbourhood 
round, and Mr. Gordon was of the same opinion, but Mr. 
Jones over-ruled all, and determined to get under weigh next 
day for Sydney, which was done. We cleared the straits 
that night, and stood along the Eastern shore, but scarcely saw 
it, till we made Banks’s Island, and £dter standing towards it 
from day light in the morning till one or two in the afternoon 
we came within about four miles of a fine harbour, and saw a 
large village distinctly : it was intended to go on shore but 
Mr. Jones declined, saying it would be only losing time. We 
stood alojig the laud till we opened a large bay, saw several large 
columns of smoke, and stood under easy sail till day light next 
moniing, when wo found ourselves close in with Table Cape; 
made sail and ran 7 or 8 miles into the bay, fired agun, fires were 
lighted on shore, saw the natives, about ship again, and 
stood out of the bay. Mr. Murray having sgme knowledge of 
Table Cape stood close round it, saw large tribes of natives 
on shore, launching their canoes, hove the vessel to, the 
natives brought potatoes and mats for trade ; a spike 
nail would buy a hundred weight of potatoes, but I saw 
no Hemp. The natives gave me to understand, that they had 
plenty of "that article on shore, and went for it; we 
waited not for their return, but made sail and stood along 

the shore i the canoes continued coming off to us, trading 

* 

as before. The uativci# in general all along, ga\ e me to «n,- 
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derstaild £hat tbtey had abundance of Hemp on shpre, which 
article (I tan sorry to say) excited not the least attention of 
our party, for the grand object of our voyage seemed now to be 
totally forgotten : we had a fine breeze from the West and the 
vessel coasting along shore under easy sail, with smooth water, 
we had every opportunity of visiting every mile of the coast, 
and I had no doubt of our being able to have col¬ 
lected some tons of Hemp from the natives, which would 
have turned to good account, but Mr. Jones became impa¬ 
tient to get home. Mr. Murray and Mr. Gordon were 
of a different opinion, but yet they gave way to him, and 
we soon felt the effects of a stiff breeze, which drove us 
to the Northwai'd and Eastward for several weeks. The 
vessel making great leeway, we never more saw the laud. We 
might have made the North Cape, hut all further attempts be¬ 
ing declined, we reached Port Jackson after a cruize of twelve 
weeks, nearly as wise as we went. I think Port Mitequarie 
so well suited, in general, to answer all our wishes, that 
I am positive much more might be done, than ever was ex¬ 
pected before we sailed, from the general information we 
had received: but had I not been there, nothing would 
have been known of it: the short time I was permitted to 
stay was always in search of such objects as I knew would 
be requisite for an establishment, and every hour opened 
important objects to view; and though hurried away, with 
great reluctance, «till I am well satisfied that great means may 
be applied to great advantages. Near the native village is a 
very high sandy hill commanding a view of low land, as far as 
the eye can reach, covered with Hemp, and so far as we could 
discern, there was no timber on the low land, except in 
patches and that of very thick brush. The natives here 
seemed to be only a few families detached froih the main; 
they were remarkably kind to us, though I was informed they 
had been ill J;reated by some Europeans some time before. 
Mr. Murray had lived at Port Willidtas many months, and 
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was depeiulent on them for fish and potatoes' and tkef would 
have given liim as many as he pleased; but Mr. Murray had 
never been into Port Macquarie. I have no doubt, that 
with proper treatment, they would be .of great service to 
an Hemp establishment: they^were very poor, but I saw great 
industry in their potatoe gardens which are kept remarkably 
clean. Fish and potatoes seemed to be their chief diet and 
dependance. Had we spent six days in Port Macquarie 
instead of three, I think many more favourable advantages 
would have presented themselves: such were the ideas I 
had formed of the situation on my departure, ithat I had ar¬ 
ranged every point of an establishment independent of my 
further discoveries, and had not the least idea, but that it 
would have been cheerfully embraced on our return to Syd¬ 
ney. So strange, however, were the events of this expedition 
that of the principal persons selected for conducting and re¬ 
presenting the voyage, one was wounded and could not go 
on shore, and the other would not see, or we saw and thought 
of things very differently. On our departure I had no 
particular appointment, neither on my return did I attempt 
to interfere with those who had a right to represent it. 
A few days after our return, I was asked what I had 
seen, and why we bad done so little: I then represent¬ 
ed Port Macquarie as a suitable place for a large esta¬ 
blishment, and by that means I was informed that they 
had received different accounts from those who ought to 
have made them known. I gave such explanations as were re¬ 
quisite and referred to Mr. Murray and Officers 6f the vessel, 
whose opinion were nearly the same as my own and though we 
had not done what was expected I understood the business was 
to be proceeded in. The Pheenix being bound for England, 
Mr. Bimie,* told me he wished to send a representation of 
the expedition to England, and requested me to send some 
musters home; bu^ I was very ill prepared for such a requeeit, 
for we had no means of performing any work when we sidled,. 
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neither^waa it iittoided till we commenced on a laygc scale; 
since .all parties were fully satisfied that my method of manufac¬ 
turing was practicable^and to trifie with it would give others 
an opportunity, who were anxious to act oii our principle. For 
these reasons I declined any e«periment at New Zealand, ex¬ 
cept on a few bundles of raw plants,which I brought for curiosi¬ 
ty, and to ascertain the effects of the voyage on them. In 
this case I told Mr. Birnie I would construct a small machine 
and clean the plants we had brought, and as I had some 
hopes and stood in need of assistance from the Governor, 
I therefore wqjild request him to see it put in practice, wdiich 
would remove all doubts of the business being brought to 
perfection, and secure the merits of my own labour. I com¬ 
pleted my machine and presented a memorial to the Governor, 
representing my iJea of the important value of the New Zea¬ 
land Hemp: His Excellency was pleased to inspect the ope¬ 
ration of cleaning anft preparing the Hemp, and to ex¬ 
press his approbation by a promise to give it every en¬ 
couragement in his power to carry it into effect. Mr. Biruie, 
now signified his intention of postponing all further pro¬ 
ceedings in the affair, till he had heard from England, his 
reason for so doing was owing to the representation 
Mr. Jones had given of it. I was very unwilling tliat Mr. 
Birnie should send those musters home (which he had) they 
bemg much damtiged by having been brought over in the green 
leaf, and laid by for several weeks after our arrival. 
If I had known when I sailed to New Zealand, that it 
was intended to send samples to England, 1 would, have 
taken care to provide myself with means to prepare such 
samples of Hemp and Cordage, as would have put them be¬ 
yond the reach of doubt or prejudice. The musters which 
were sent were too trifling for inspection, and even the best 
of them were lost or made way with, when I packed up the 
case for England, and I then gave it as' tny opinion that if 
^tliis were not properly explained ^t home, it would lead 
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judges of Pemp astray in their opinion of tfie New Zealand 
Hemp, which from the little information I have heard of its 
result, I think has been the case. I now shall produce such 
musters as will convey a just idea of the value of this hemp 
and represent from my own ^knowledge and experiences by 
what means and to what extent, it may be brought to manu¬ 
facture articles of an excellent quality, which I can perform 
with less labour than any one in Europe. The arrangements 
which 1 conceived sufficient, for forming the first establish¬ 
ment at Port Macquarie, aud which are on as small a scale 
as I could reduce them to, are these, viz. .with 40 men 
and boys I am conSdent of producing on an average one ton 
of Hemp per day, including all the labour recjuircd to fit it for 
exportation. The macliinery on this establishment would not 
exceixl from d;81) to illOO. The party to be provided with six 
months’ provisions, and means requisite for building habita¬ 
tions and store houses, the principal materials growing on 
the spot. Tlie vessel to remain till our inachinoiy commen¬ 
ced working, which may be completed in six or eight weeks 
from our landing, two or three bouts to be left with the party, 
and from my prcsoiif knowledge of Port Macquarie a decked 
boat of 15 or 20 tons, may be well employed. Large boilera 
must be provided ^or more properly salt pans) of such dimen¬ 
sions as could be readily removed from one place to another, 
the sizes from G to 8 feet long and two deep would be suffici¬ 
ently large for this purpose. I am well assured an establish¬ 
ment of one hundred Europeans may be employed at Port; 
Macquarie, to much greater advantage tlian 40,* with a pro¬ 
portionate increase of means and machinery, exclusive of 
extending establishments on other parts of the Coast, which, 
from general information, is practicable .to a great extent. I 
am of opinion, the natives would perform the greater part of 
the labour, in collecting the Hemp. In this establish¬ 
ment, I have paid great attention to moderation, respecting 
the produce of the andertaking, and could represent 
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‘ a numfier of adVantages which I have reserved /or prac¬ 
tice, should I ever have the opportunity of performing them. 

Exclusive of furnishing the British Market with Hemp, 
this Colony and others may be supplied Math manufactured 
cordage and canvass, to great ladvantage, for the cheap pro¬ 
duction of the Hemp, would admit those articles to market 
at a moderate price”. For manufacturing, the only articles 
wanted from England would be six sets of Hatchets, a 
few dozen of reeds for weaving duck and canvass (a set 
of Looms complete, would be far better and cheaper) four 
twine spinnersj tacks of small sizes, and a few dozen of 
wheel bands, the whole cost of which would not exceed 
£ 100 . 

The following e:^periments will give a just idea to what 
extent this Hemp may be cultivated, exclusive of its natural 
production. I cut frotp one Tuft or Stool, 80 blades of 
Hemp, which did not occupy more than four feet of ground 
in circumference, and when brought to Sydney seven of 
those blades produced a pound of net Hemp of eight feet 
long, and the whole of them would have produced the same, 
had they not been damaged on the voyage. This pound of 
Hemp was cleaned in five minutes, in presence of the. Go¬ 
vernor. One slip or plant transplanted frotn the Governor’s 
Garden, in June 1813, was cut three times in less than two 
years, and these I divided into nine slips, tlic whole of 
these plants producing young leaves an inch long in seven 
days. I endeavoured to ascertain the proper age and sea¬ 
sons for cutting this plant, but I find it may be cut all 
the year round, with very little difference in the quality of the 
Hemp, and I am positive that before all the Hemp in the 
neighbourhood of Port Macquarie could be gathered and 
cleaned, the first cut would be fit for cutting again and 
produce better Hemp. There are several species of the plant, 
some producing plants ten feet high, and others not exceed¬ 
ing three feet, which latter produce "the finest Hemp. 
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Suggestions for improving the Ferries of' Bengal,' By J. 

McCosHj m. d. Assistant Surgeon, Zlst N. I. 

(Preseoted to the Society.) 

Cawnpore, ^rd Nov. 1842. 

In a country like Bengal, intersected by innumerable rivers, 
unfordable, and witlioflt bridges, one would naturally expect 
to find the public Ferries in the, highest stite of perfection, 
and every facility afforded to the multitudes traversing the 
high ways, of crossing them with safety, and dispatch. Ne- 
*Vertheless, in no part of the world are the Ferry boats more 
rudely constructed, more clumsily managed, nforc dilatory in 
their transits, or more dangerous to the passengers. There is 
no sufiicieut reason, why these things should be so. Bengal 
possesses every means of obtaining the finest boats, at the 
cheapest rate; the rivers themselves arc admirably adapted 
to the most efficient mode of ferrying; and as those Fer¬ 
ries arc all under the controul of Government, no diffi¬ 
culty woidd exist in superseding the primitive construc¬ 
tions now in use, and introducing any improved system that 
might be contemplated. 

As no class is better fitted for appreciating the merits of any 
scheme for ferrying, than the Members of the Agricultural 
Society, many of whom are practical Agriculturalists in the 
daily habit of crossing Ferries, I trust to be excused for sub¬ 
mitting the following plans for their consideration, and to be 
allowed to express my conviction, that they will be found to 
possess every qualification desirable. I pVetend to no origi¬ 
nality in their construction. While lately on furlough in 
Europe, 1 witnessed the first (No. 1) on the Rhone, and the 
second (No. 2) on the Rhine and the Po, and was so forcibly 
struck with their efficiency, and their adaptation to the rivers 
of India, as *to give their mode of operation such a place in 
my Note book, as.will, I hope, make them understood. By 
way of mak’ing the description more intelligible, J have drawn 
out the accompanying rough sketches in pen and ink. (See PL) 
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No. *1.—This •mode of ferrying is every where jised upon 
the Rhone. A B C D is a stout rope, stretched befween two 
fixed points on opposite banks, and so high as to admit of the 
boats of the river passing under it witfiout lowering their 
masts; P is a block that traverses this rope, and to which 
the ferry boat is fastened; E the same block enlarged, with the 
sheaf of the block resting upon the rope ; P the ferry boat in 
position : L L the two landing places. In crossing by this 
conveyance it is only necessary to fasten the rope to the mast 
or up river bow of the boat, push out into the stream and 
steer to the oi^osite side, in a line parallel to the main rope. 
The pressure of the current is the only moving power. Two 
men are enough for a boat of any dimensions. When cattle 
or heavy baggage is being transported, the ferry boat is some 
times made double, two boats being secured together. For all 
rivers under a quarter of a mile in breadth, no mode of con¬ 
veyance could exceed this. 

No. 2.—^This plan is more particularly fitted for large ri¬ 
vers. C B F is a chain of canoes anchored at C, and connected 
by a stout rope passing over the mast heads. Tljcir use is 
merely to support the rope, and keep it clear of the water, 
and so many buoys would answ'cr the same purpose as well, 
and perhaps better. To the extreme canoe the ferry boat F 
single or double for greater security is made fast, and when 
pushed from the bank, and properly steered, the pressure of 
the current carries it in the arch of a circle F A L to the 
opposite shore. The chain of canoes recpiires no steering, 
the canoes moving in circles concentric with F A L and di- 
minisliing in regular ratio. It is necessary that the radius of 
the circle should not be less than ^ of the length of the chord, 
or in other words about ^ of the breadth of the river. 

To both of these plans it may be objected, that, the storms 
u hich frequent the river would speedily destroy them ; but this 
objection is equally applicable to the ferry boats now in use; 
moreover, that the current is at certain seasons of the year. 
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and in certain places, so sluggish as not to suffice to give the 
boat steerage way : but in this predicament the worst incon¬ 
venience would merely be to have recourse to the old plan of 
the oar. At such seasons the river is least broad and least 
dangerous, and the disadvantages of the old system least felt. 
Further, it may be said, that neither of them is adapted to the 
great rivers, the Ganges, the Brahmapootra and the Indus, 
especially during the periodical inundationthat in the first, 
the cross rope would not be stretched so as to keep it clear of 
the water without breaking, and that in the second, the length 
of the chain of canoes and the consequent weighty would either 
break the connecting rope, or tear up the anchor. 

To meet these e.'ctremcs, I beg to submit the two following 
plans. Nos. 15 and 4, each being merely a conq)oundof No. 1 and 
2 ; I have never seen such compounds in use, nor even pro¬ 
jected, but I am confident they are as practicable as the sim¬ 
ple ones, and that both eould be extended to an unlimited 
number so as to span a river four, six, or ten miles in breadth. 

No. 3, is a compound of No. 1, with two. ropes A B and B 
G, attached to the boat H anchored in t/ie middle of the 
stream. P p are the two traversing blocks, with each its 
separate rope. F the ferry boat, and L L the two landings. 
When the boat F is pushed off from the shore, it is readily 
steered across to the half way boat II. Then casting off from 
P, and making fast to p, it is as easily steered across to the 
opposite shore. 

No. 4 is a comi)ound of No. 2. C c are the* two centres from 
which the two chains of canoes arc suspended,viz. C B F and 
c b f. L L the two points of landing. F the ferry boat, and 
H the half way boat anchored at the point where the two 
archs L A H and H a L intersect. The ferry boat F being 
pushed off is Speedily carried round to H, there casting off 
from the chain C B F and making fast to the chain a bf the 
remaining half may be crossed with the same facility. 

Any or all of these plauS arc particularly well adapted to a ' 
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tidal'nver. The difficulties that beset the presept mode of 
{drying in a rapid tide, are greatly in thek favour. Nos. 1 and 
3, act equally well in whatever way the tide sets, and the more 
rapid the tide, the speedier the transit, ^'or all branches of 
the Ganges affected by the tidp, and unfrequented by ships, 
this modification would answer extremely well. In the 
Hoogly, below Calcutta, Nos, 2 and 4 are more especially ap¬ 
plicable, and would not incommode the shipping. The only 
precaution necessary would be to have a regular mooring so 
as to let the chain of canoes swing round at the turn of the 
tide. ' 

Report on a specimen of the fleece of a, Thibetan Sheep, for- 
vfardedfrom Adsam by Ma.tor F. Jenkins, and examined 
by Mr. Robert Smith. 

I send herewith a skin of a Bootan (Tibetan) Sheep, a 
fair specimen of the common breed, of which the flocks are 
said to be very numerous. It is a great pity, that the jealousy 
of Chinese policy* prevents our exchanging with these poor 
Highlanders, the products we and they could so readily give 
each other. 


I have examined with much interest, the fleece of the 
Tibetan Sheep sent from Assam, by Lt. Scott, through the 
medium of Major F. Jenkins. 

Its good qualities .consist in the great purity of the color, 
the softness, density and uniformity of the fibre, and its per¬ 
fect freedom from all burr, stained lock, and other impurity. 
Wool brought to market in that state would be pronounced 
decidedly “well handled,” and would command immediate 
attention, relatively as to its quality. 

Its defect, which, however, appears to attach to all indige¬ 
nous, unimproved Wool of this country, consists in tlie 
straight, hairy, inelastic conformation of the fibre, in contra- 
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clistinctiov to the spiral, elastic, woolly texlure of tlie fibres * 
of true wool, as will be observable on comparison with the 
sample No. 1, which is N. S. Wales’ wool of superior quaUty. 
Yet, I have no doubt t^at the comparative softness of the 
Thibet wool, would cause it tq work kiiully on being spun into 
yam, and that it would be usefiil for the finer kinds of 
blanketings, hosiery, napped cloths, anJ other goods, where 
a soft, full body is required to be given to moderately priced 
fabrics. 

With respect to its commercial value in the London 
market, I should say that 9d. per lb. might4)e placed upon 
it, though I am quite unaware of the price required for it 
at the place of production. It is inferior in purity of color, 
and freedom from impurities, to the acqompanying muster 
No. 2, which is Russian wool from the Don; which how¬ 
ever, is of longer staple, but is the one that comes nearest 
to the Thibet specltaen, on relative comparison. The value 
of the Russian sample is about per lb. 


Reports by a Committee of the Society of Arts of London, 
on some specimens of Assam Caoutchouc forwarded by the 
Agricultural Society of India in 18.38. 

FIRST REPORT.* 

Took into consideration a communication from the Agri¬ 
cultural and Horticultural Society of India, on sundry sam¬ 
ples of Caoutchouc &c. referred to this Copmiittee on the 8th 
May, 1839. 

Read the communication and examined the specimens 
sent therewith. 


* 'llicsc reports were communicated in a letter lately received from Mr. W. A. 
(viraham. Secretary to tlie Society of Artn, in which the diHcreiNtncy between the 
two reports accounM for, by the second examinations havinff been made more 
than a year after the dafteof tlic first, and when the greater number of the sam¬ 
ples wore found adhering togrihjr in one mass, so that when 8rptirate<l. •icveval of 
the labels were destroyed.—E d. 
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A B* rJ iwffijJSM faomAsBani) sent to the Agricultural So¬ 
ciety i4 C^utta, by Captaiii Jenkins, the fiesid^nt. 

A. B. G. Samples prepared by Lieut. Vetch in Assam. 

— . . . Three samples from Assam, prepared by Assist¬ 

ant Surgeon Scbtt. 

-Five other samples from Assam, prepared by 

Assis&nt Surgeon Scott. 

Mr. Price, broker, of the firm of Price and Giiford, attend¬ 
ed, and stated that Valparaiso and Para are the chief places 
in Saudi America whence caoutchouc is exported. The quality 
of that from Valparaiso is very bad; that from Para is prin¬ 
cipally in bottles, and partly in cakes and shoes. The former 
(the bottles) are of the best quality; the price varies from 
one to three shUlings per lb. The Caoutchouc from Calcutta 
has hitherto been of very inferior quality, not bringing more 
than about three pence per lb. Of the samples now before 
the committee 

A. of Captain Jenkins’s is a good sample, better than any 
which has hitherto been seen from the East Indies. 

B. -is a good sample, but not so pure as A. 

C. Is a sample better than any except what comes from 
Para. 

The price of the above would be from 1«. 6d. to 2.9. per lb. 

A. of Lieut. Vetch’s samples, is more soft and sticky, and 
of inferior quality to A in Captain Jenkins’s. 

B. is also inferior to the corresponding mark of Captain 
Jenkins’s. ■ 

C. is drossy, impure, varies colour and is inferior to the 
other two. 

MR. K. M. SCOTT’s FIRST SAMPLES. 

Of the three samples, two are thick, one is thin. They 
are all of the same quality, being very pure aud good; if 
properly attended to, it might be a very valuable article. 
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o» M». Scott’s bbcobto «®t x)» sliiitTtEs. 

No. 1%-A.Is cfeanj 'but soft and weak, might perhaps serre 
fur dissolving. ■ - 

No. 2.—Is dryer and better than No. 1, is tolerably tough, 
but much inferior to caoutch 9 UC from Para. 

No. 3.—-Is clean, of good quality, and more elastic than 
the preceding, about equal to C.aptain JenMns’s A. 

No. 6.-».Is sticky and soft, and deficient in elasticity : it is, 
however, clean, and probably would be improved by drying. 

No. 7-—Is clean, but soft and sticky, similar to No. 1. 

'' SECOND REPORT. 

Mr. Sevier having examined the samples, stah'd his opi¬ 
nion, that from the tacky, decomposed state of the samples, 
they are (with the exception of Nos. 2 an4 3 prepared by Dr. 
Scott) only fit for destructive distillation, and are worth from 
3d to 4d per lb. for that purpose. 

Tliey are not of sufficiently good quality to make a solu¬ 
tion, as it would not dry. 

No. 3.—Of Dr. Scott’s is tolerably elastic, and might be 
used for making thrcatl. 

Superior specimens have been imported since these speci¬ 
mens were sent to the Society, and their present price in the 
market is from to 8d per lb. 

I believe that the Nos. 2 and 3 of Dr. Scott’s, above men¬ 
tioned, belong to the parcel of fAree samples mentioned ii 
the first report. 

A further delay has occurred in order that further infor 
mation might be obtained, but 1 regret that I have not beet 
able to collect any worth noting. 

I shall be happy, however, to transmit to you, on a futun 
occasion, any suggestions that may be made to our Society 
for improvements in the manufacture of caoutchouc in Ih^ia 

From thte present bad state of the specimens <vf caoutchouc 
I fear that nothing can1)e done with them which would pro 
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duce a* satisfactibry result; but if the Ag^idtur^ Society 
should detertninc to send to thfe Society of Arts, specimens of 
more recent manufacture, they shall be promptly submitted, 
f<M- examination and analysis to those gentlemen, who are 
most competent to form an opinion on the subject. 

Observations on ths ioil of the District of Deehroghur, in Upper 
Assam, as admirahJy adapted for the groioth of Europe 
Vegetables and Flowers. Details of the ravages of a par- 
ticular kind of Cricket and Red Ant, with an account of the 
means which have been employed, without success, to des¬ 
troy them. By Capt. Pkkcy Euu. 

(Presented to the Society.) 

I shall feel greatly obliged, if you will kindly forward me 
a small supply of English and other vegetable seeds. The 
soil at Deebroghur in Upper Assam, is peculiarly favorable 
to the different kinds of Europe vegetables and flower seeds, 
wliich thrive and attain a luxuriance oPgrowth 1 have never 
seen surpassed, nor indeed equalled in India. My last year’s 
crop of marrowfat peas, averaged eleven feet in height, find 
were superior in flavour to any I have tasted in the ' 
country. My mignonette ran to a perfect jungul of up¬ 
wards of 4 feet in height. The hollyhock also thrives well, 
but I have at present in my garden exposed to all weather, 
a small plant of English broom, some four feet high and do¬ 
ing very well. 

This I look upon as a great curiosity in so damp a climate. 
We have however an enemy to contend against, the mis¬ 
chief done by which, grcjitly retards the progress of our gar¬ 
dens, and is of a most annoying description,—-I allude to a 
species of Cricket w'hich lives under ground, they come out 
of their holes at night, and nip away right and left at the 
young plants, cutting them off close to the ground, apparent¬ 
ly Out of sheyr w'antonness. The mischief done By five or six 
*of these little wretches in a single night, is ivlmost inconcciv- 
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able. I h^ve tried every thing with them^ but the only thing • 
I have found of any use is pouring water into their holes 
until they are obliged to come out for breath, but this is a 
very tedious business and could never answer in a garden 
of any extent. I shall there^Jre be very thankful if you can 
tell me of any preventive against them. Lime, salt, and 
tobacco waters I have tried, but without success. 

There isalso a species of Ant of a bright shining red color, 
which does great injury to the potatoe, cabbages and peas, eat¬ 
ing away at the stalks, and in the course of a few days entire¬ 
ly destroying them. These insects never appear above ground, 
but commence their operations in thousands round the roots, 
and so upwards through the inside of the. stalks, eating away 
all the pith and softer parts, but leaving, the hard external 
shell. These are fully as annoying as, and infinitely more diffi¬ 
cult to guard against, than, the Crickets, for the first inti¬ 
mation you ever get of their presence, is the sudden withering 
away of the luckless plants they have fixed upon, and these 
generally happen to be the finest and healthiest in the 
garden. Not a single cauliflower or cabbage of mine out of 
upwards of 4(X> plants last year, escaped their ravages; and 
what to do this season I know not, for every method I have 
tried to destroy them has utterly failed. If you could sug¬ 
gest any remedy I should feel greatly obliged. 

Practical information on the best mode of cultivating Flax in 
Bengal. By M. Deneef, Belgian Farmer. 

(Presented to the Society.) * 

In accordance with my promise, I send you as follows, a 
detailed report of my observations, since my arrival in India, 
on the cultivation of tlie Flax plant. 

I will not enter on an explanation of the mode adopted in 
the cultivation of this plant in Europe, because nothing is 
easier thab to t!o so theoretically, but will gontent myself 
until Informing you, frtim my own practical experiments, of 
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'the means at our disposal ia this country, which, cav readily 
be made amiable for thejMiodactikHi of Max and itd seed. 

1st.—‘Stjch portions of land as are annually renewedfey Uie 
overflowing of the GiingiBB, or* which are fre*^ and rich, are 
the best adapted for the cultivation of Mas:.~ 

2nd.—After the earth has been turned up tvrice or thrice 
with the Indian plough, it must be rolled ; because without 
the aid of the roller the large clods cannot be reduced, and the 
land rendered fine enough to receive the seed. The employ¬ 
ment of the roller, both before and after sowing, hardens the 
surface of the earth, by which the moisture of the soil is bet¬ 
ter preserved, and more sheltered from the heat of the sun. 
About, and near Calcutta, where manure can be obtained in 
great abundance for, the trouble of collecting it, Flax may be 
produced of as good a quality as in any part of Europe. 
Manure is the mainspring of cultivation. It would certainly 
be better, if the earth be Well manured, to sow first of all, 
cither Sunn (Indian Hemp) or hemp, or rice, or any other 
i-ainy season crop, and when this has been reaped, then to 
sow the Flax. The tillage of the land by means of the spade 
( Kodalee) used by the natives, (a method which is far pre¬ 
ferable to the labour of the plough) with a little manure and 
watering at proper seasons, will yield double the produce ob¬ 
tainable from land tilled without manure, and irrigation. 

The mode of forming beds of six feel in width, with 
intervening furrows, in use in Zealand and in Belgium, is 
very iucoiiveiiient iit India, because great care must be taken 
to preserve the moisture of the soil, and on the other part, 
for the puipose of weeding, they are unnecessary ; when pro- 
])er linseed, freed from murtard seed, is sown, I think that 
the Flax requires no weeding at all in India. 

3d. The proper time to sow the Max in India is from the 
beginning of October until the 20th of November, according 
to the state ofitho soil, the culture must be performed, if pos¬ 
sible, some time before the sowing. *The flax which*! have 
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sown in November, was generally much finer anil much long¬ 
er than that sown in the former month, which I attributed to 
the greater fall of dew during the time it was growing. The 
quantity of country seed required to the Bengal beega is 20 
seers, but only 15 seers of the foreign seed, because it is much 
smaller and produces larger stalks; the latter should be pre¬ 
ferred, it is not only more productive in Flaxf but, owing to the 
tenderness of its stalks, it can be dressed much more easily. 

4. The Flax must be pulled up by the roots, before it is 
ripe, and while the outer bark is in a state of fusibility; 
this is easily known, by the lower part of the stalks becoming 
yellow; the fusion, or disappearing of the outer bark, is effect¬ 
ed during the steeping, which may be fixed according to the 
temperature, say in December at six days, in January five, 
in February four days, and less time during the hot season ; 
the steeping is made a day after the pulling, when the seed 
is separated, and then the stalks are loosely bound in small 
sheaves, in the same way as the Sunn; the Indiana under¬ 
stand this business very well; but in taking the flax out of 
the water, it shoidd be handled softly and with great care, on 
account of the tenderness of its fibres. When it is newly 
taken out, it should be left on the side of the steeping pit for 
four hours, or until the draining of its water has ceased ; it is 
then spread out with the root-ends even, turned once, and 
when dry, it is fit for dressing or to be stapled. 

5. To save the seed, the capsules, after they are separa¬ 
ted from the stalks, should be put in heaps to ferment from 
24 to 30 hours, and then dried slowly in the suii to acquire 
their ripeness. 

6. When Flax is cultivated for the seed alone, the coun¬ 
try Flax should be preferred; six seers per beega,are suflicient 
for the sowing; it should be sown very eaidy in October, and 
taken up a little before perfect ripeness, by its roots, sepa¬ 
rately whmi it is mixed with mustard seed; the Flax seed 
being intended for the purpose of diying oil, is greatly in* 
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jured b*y being nSixed with mustard seed, by wHioh mixture 
its drying qualities are much deteriorated. 

With regard to the dressing of the raw material, most of 
the coolies are now acquainted with the process, and I have 
not therefore alluded to it. Shquld you desire any further in¬ 
formation on the subject I am ready to afford it. 


Remarks on the Puerana Tuherosa, a troublesome Plant in 
the Chittagong District. By James Duncan, Esq. m. d. 
Civil Surgeon, Chittagong. With further observations 
thereon, by Sfi". Waluch, Esq, m. d., F. R. S. 

(Presented to the Society.) 

About three months ago. Dr, Duncan, Civil Surgeon at 
Chittagong, first wrote to me respecting a large twining 
plant, which I will at once introduce to the Meeting, by ex¬ 
tracting the following passages from several communications 
concerning it, which I have received from that gentleman. 

" Among the troublesome customers here, the lands are 
infested with a papilionaceous plant, which creeps out in all 
directions, at the rate of a foot a day, I believe, and under¬ 
ground it sends its roots deep and far away, with prodigious 
tubers, at about a yard from each other, on the same root; 
and these tubers must be ferreted out, before you can get rid 
of the nuisance. You probably know the plant I speak of. 
It has never been in flower since I came here (nine months 
cigo,) although I l^ave watched it, and I cannot tell you its 
name. Should it be new, I will send you a specimen of the 
plant and tuber, which is sometimes twice the size of the 
largest turnip at home. To eradicate this plant, 1 can call 
by no other name thap a herculean work. If I could manage 
to take up an entire plant with every root, and every tuber, 
it would be a curiosity. But this is next to impossible, and 
I shall have to take it away by piecemeal.' The plant seems 
to shed its 'le'aves at this time (IJthtDecember,) as I could 
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not find with leaves more luxuriant thafti the’onS I now * 
send youw» The tuber belonged to a plant which did not 
stretch its roots far into the ground. It is on high sandy 
soilj that the plaflt is so troublesome to ferret out. There 
its roots are much less, and instead of its tubers being very 
large, they are of a moderate size, and strung one after an¬ 
other, their distance upon each root being from one to two 
and three feet: the distance decreasing as you get from the 
stem of the plant.’* 

Although I have received no specimens of the foliage of 
this remarkable plant, (excepting a single leaflet) or of any 
part of the fructification, yet I may venture to pronounce it 
to be either Roxburgh’s Hedysarum tuberosum (Pueraria 
tuberosa of DecaiidoUe, well figured in Dr. Wight’s leones, 
vol. 2, tab. 412, from Dr. Roxburgh’s ori^nal drawing,) or at 
any rate some closely allied species. These tubers, or more 
properly tuberous enlargements of the. subterranean stem, or 
perhaps of the root, attain a truly gigantic size. Dr. Duncan 
has favored me with several, both large and small. 1 will here 
give tlie weight and dimensions of the four largest I have got. 

faj Weight 33 seers (82 pounds); form nearly globular, 
that is, it measured in horizontal circumference 4 feet 8 
inches, and in vertical 4 feet 4 inches, by 1 foot 3 inches in 
actual height. 

fbj Weight 20 seers (50 pounds), form oblong, measuring 
in height 1 foot 4^ inches, in circumference 3 feet 7 inches. 

CeJ (d). The two specimens which ^re placed on the 
Society’s table, weigh 34 seers and 11^ seers, re^ectively. 

Allowance must be made in the above instances for some 
loss of weight by evaporation: and I dare say that still larger 
specimens may be found. Supposing the plant to be the 
true Roxburghian species, we possess it in the Company’s 
Garden, since very many years, flowering and ripening its 
seeds annually. It is here a very large shrub, which twines 
over large trees, and produces the gigantic tubers I have 
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. spoken lof, in numbers a little below the surface of the ground^ 
which is sometimes lifted up by them so as to' point out 
where to dig for them. Some of the stems of our largest 
individual, which rise from one base, are as thick as an arm. 

Dr. Roxburgh in describing the plant says, it is a rare 
species, a native of the valleys far up among the mountains 
(of the Northern, Circars). Boot tuberous, very Im’ge; I 
think one of the largest I ever saw.” (Flora Indica, vol. 3, 
p. 363.) He quotes Kadsune of Kaempfer’s leones, edited 
by Sir Jos. Banks, p. 2, tab. 41, which is Katz, vulgo Kud- 
m, Kudm Kddfura, et Kddsune of Kaempfer’s Amoen. Exot. 
p. 840, in which work it is said that the root is fleshy, a cu¬ 
bit long, and as thick as an arm. He considers the plant 
a Phaseolus (or bean) ; and in Thunberg’s Flora Japanica, 
p. 366, it is placed among obscure plants under the name of 
a Phaseolus or Dolichos. In Drs. Wight and Arnott’s Pro- 
dromus of the Flora of the Peninsula of India, the plant is 
suspected to be a Desmodiutn; and Dr. Arnott in his Pugil- 
lus Plantarum, in Nova Acta Academiae Cajsareae Naturw 
Curiosorum, vol. 18, p. 330, declares it to belong to the 
tribe of Hedysarea. Dr. Hamilton found the plant in the 
forests of the province of Behar, and he calls it Kcnnedia y 
gummifera {Sdp Kechli, Hind.) in his herbarium, where 
the locality of Mackipur is indicated; as also in his manu¬ 
script Catalogue No. 1609. Lastly, Kaempfer mentions that 
an esculent farina is produced from the root; and according 
to Roxburgh “ the root peeled and bruised into a cataplasm, 
is employed’ by the natives of the mountains where it grows, 
to reduce swellings of the joints.” The specific name given 
by Dr. Hamilton, indicates that it yields some gummous 
substance ; in fact a considerable exudation of a transparent 
juice takes place on cutting into the new wood, .which soon 
hardens into an adstringent gum. 

In case the names which I have recorded really belong to 
•one and the same plant, which admits of some doubt, it fol- 
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lows that its geographical extension is very coiistdei'liblc. I< 
have had specimens from the neighbourhood of Sylhct, and I 
have myself found it at Hurdwar. 

I ought to have'mentioned that among the liberal supplies 
received since October from. Dr. Duncan, there are likewise 
other specimens of different sizes, but much smaller than 
those I have described, and of .various forms, mostly rounded 
or oval, weighing each a few seers, and in Some instances two 
or three strung together ih a series. I can scarcely consider 
these curious productions as real tubers; they seem to me to 
be simply tuber-like enlargements of the under-ground stem 
and branches, like those that are found in different other 
plants, of the same leguminous tribe to which ours belongs, 
as noticed by the late Professor Decandgllc in his Memoir, 
p. 22. Their structure is very fleshy and fibrous. The con¬ 
necting parts, as well as the stem above ground, consist of 
numerous ducts and woody fibres. A transverse section ex¬ 
hibits this very beautifully and instructively, forming distinct 
crowded rays, which diverge from the centre; a structure 
which is notoriously common among the twiners and climbers 
of tropical countries. 

I doubt not that iny zealous and active correspondent at 
Chittagong will hereafter ‘furnish me with the local name, 
atid any other details that my occur to him, for the informa¬ 
tion of the Society. 
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n<5tes and selections. 

OBNBSAl. OBSBRVAnONB ON THE OTAHEITB CAl^E, THE MORDS MUL- 

TICAUIIS, ASSAM TEA, AND ON THE TRANSMISSION OP SEEDS 

PROM INDIA TO ENGLAND. 

Lieut. Col. Sykes, in ft Iktter to the address of the late Secretary, under 
date, India House, 31st July, 1,842, writes ,— 

“ You are evidentiy doing great good, and in the coarse of a few 
years, when you can get a large body of the native Zemindars enroll¬ 
ed as members, and made practically acquainted with the objects and 
advantages of the Society, there can be little doubt but that the con¬ 
dition, not only of the Zemindars themselves, but of their tenantry, 
will be very considerably ameliorated; and the phase of native society 
• in the districts altered: The people only want instruction, for they 
are quite capable of applying knowledge usefully when they once get it. 

The traDsmission*to England, from India, of various seeds, parti¬ 
cularly of the pine and cypress families, is already producing an effect 
upon plantations on the estates of the gentry ; and the agriculturist 
is greedily profiting by the supply at the India House of the Cabool 
and Khelat Clover seeds; while shrubberies are boasting of new 
ornaments in new species of the beautiful Rhododendrum. 

I was told the other day, that the Otaheite Sugar Cane had dis¬ 
appointed expectations in the amount of saccharine matter contained in 
the juice; which, although much more abundant than in the Canes of 
India (there are three species on the Bombay side) was nevertheless 
much more aqueous. I trust this is not the fact, and that labor, 
and zeal, and capital, have not been thrown away. With respect to the 
Assam Tea, from wha't I hear in Society, the varieties must have more 
aroma and be of a more delicate growth; or be manipulated better to 
win the gentry and middling classes to its permanent use; and as far 
as the common people are concerned, it ought to undersell the coarse 
black teas from China. I presume every successive year, will witness 
an improved management of it, and consequently makcT it progress 
in puUic favor. 

I-am glad to hear that the Morus Multicaulis "is thriving. 

Jamaica it 'has been introduced mo$t successfully; and in a 
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recent conversation with a Gentleman connected with the Island j 
it would appear, that in many estates the ownsrs have given 
up the cultivation of Sugar in despair, and have introduced the Silk 
worm; and as far as results go, the prospect of profit is quite com¬ 
mensurate with what^sugar afforded.” 

SnCCBSSFUI. INTRODUCTION AT KAISA, Of TRB OMVR TREK, AND 
THB MOMORDtCA BLATBBIUH. 

Dr. Gibson, Superintendent of the Botanic Garden, at Daporee, in a 
note of the 1th August last, to the late Dr. Spry, writes — 

I observe in your June Proceedings, received ) c%terday, some re¬ 
marks on the Olive. I beg to acquaint you, that since I first wrote to 
you on the subject, I have had several importations of Olive trees by 
the overland route, so that we have now 3 species, the Box-leaved 
the Broad-leaved, and the Redoute. Of the first and third we have 
many planted, out, and at Kaira I have one flourishing tree 10 feet 
hin-h and another 6 feet high. All are as healthy as possible. The 
soil at Dapoorie, a poor 2nd Black, does not suit this or indeed any 
other exotic tree well, that at Kaira, is very superior for trees, and 
I transfer most that are of value to it. 

I have also the Momordica Elaterium which, after 2j- yeais very 
careful nursing, it having repeatedly .died down, seems at last ripening 
its fruit, and I will take care to send some round so soon as it does so. 

For the Olives we are indebted to the indefatigable exertions and 
kindness of Messrs. Loddiges and Co., and of Col. G. R. Jervis of 
the Bombay Engineers, for the seed of the Elaterium to Dr. C. Lush, 
who brought it with him overland. If the society please, I will have 
many layers or cuttings of the Olive made ready for distribution.” 


TREE PLANTATION IN THB N. W. PROVINCES OF INDIA, 

In a communication dated Ckaseside, Southgate, September I3th, 1842. 
to the late Secretary, Mr. Henry Carrb Tucker, a very zealous 
Member of {he Society, writes as follows :— 

“ It is a bad symptom of the state of our planting in the M W. 
Provinces, thkt no one should come forward to claim a medal and 
Rs. 300. I feel convinced that Government, though right in abstract* 
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theory, are practically wrong in not giving some supjwrt to tree 
planting. I have done all in my power, and cannot aceose myself in 
this matter. I hope Dr. Royle will write a work on the subject, 
proving its necessity, and naming the different more valuable trees, 
with their habits and uses. The subject of artificial grasses, as ap¬ 
plicable to Indian agriculture, is one deserving the deepest attention. 

What a pity it is, tlmt the Merchants and Planters pay so little at¬ 
tention to these things, contenting themselves with pursuing the old 
beaten paths. The secret of the success of your Society, is, its 
keeping so constantly before the public. It always appears busy and 
active, whilst otl\er Societies are only heard of at far distant inter¬ 
vals ; and, however busy, are generally supposed to be asleep, from 
no one hearing what they are about. 

Have you ever thought of a vernacular work on gardening and 
agriculture ? If simple and practical, it might be of rapch use ; and 
Government would probably take it up for the use of their schools. 
A vernacular “ Handbook,” adapted to natives, would be very valu¬ 
able. Could you not perform this good work ? Are there not also 
many indigenous products, which would be useful in the arts and 
commerce, if the natives only knew of them ? A list of native me¬ 
dicines, substitutes for expensive European drugs, would be useful.” 


Further hints for increasing the quantity, and improving the quality oj 
East India Sugar. Communicated by Mr. J. B. Jonks, late Plan¬ 
ter, at Azimghur. 

(PrcBented to the Society.) 

In my last paper an the manufature of sugar, I endeavored to show 
that lime was'an agent unfit for the purification of the cane juice in 
this country, and supported my opinion by a synopsis of Messrs. 
Terry and Parker’s pamphlet on this subject. I now send an 
abridged copy of a paper, published by George Gwynne and 
James Young in 1838, in which the same-opinion is maintained. 
Messrs. Gwynne and Young, however, have discovered an agent 
differing from that of Messrs. Terry and Parser, involving a good 
jjeal of trouklo in the preparation, but if either one, or both of those 
agents, will, as I am ipclined to think they are likely to do, defecate 
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the cane j^oe so effectually' as to admit of its gelding* a large* 
quantity of^ugar, and of a better quality than is now obtmned.I shall 
consider my zeal for the benefit of this grand staple of India, well 
rewarded by witnessing the improvement. 

“ Improvbmbnt in thb^manopacturb of Sugars.” 

The process for which Messrs. Gwynne and Young, obtained as 
patent, is performed by chemical agents, anff partly by an improved 
filtering apparatus. As the juices of all saccharine vegetable 
matters contain tannic acid mucilage, acetic acid and other vegetable 
matters prejudicial to the sugar produced from them, and as raw 
sugars are also contaminated by them, and by the addition of lime 
and oxide of iron, the aim of the inventors has been: 

Ist. To render insoluble most of the above mentioned principles, 
and to neutralize the remainder without the employment of lime, 
potassa or soda as a temper. 

2ndly. To remove the excess of the chemical agent which 
produces these effects, along with any lime or oxide of iron, which 
may be in solution. 

3rdly, An improved filtering apparatus for separating insolubler 
bodies from the clear liquor (syrup) or juices-. 

Triacetate of protoxide of lead (subacetate of lead) is the best 
agent that can be employed to render insoluble the tannic acid, 
mucilage and gluten of unrefined sugars ; it also from its alkalinity, 
answers very well to neutralize any acid or acids which may exist 
in them. 

To prepare and use it, proceed as follows: In the manufactory 
prepare two vessels of. copper or wood lined inside with sheet lead, of 
a concave bottom for the facility of stirring, and each large enough 
to contain 650 Gallons. A steam pipe of adequate boi;e to heat the 
vessels should be introduced in such a manner as not to interfere 
with the stirring, A guaging rod should be prepared to ascertain 
the contents of the vessels. Put into each 200 lbs. of acetate of 
protoxide of lead (sugar of lead), 800 lbs. of protoxide of lead 
(litharge) inlfine powder, and as much water as will, with the water 
of the condensed steam, amount to 500 Gallons, let the steam be 
stirred down stirring constsmtly till the ebullition takesjilace. Then 
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‘let it repose till the next day> After the clear solutioji is drawn 
off, ithe ,greater portion of the protoxide will be found nnacted on: 
the excess is to be kept for use again. The next operation is to 
use along with the residue of the first experiment, 2001bs. of sugar 
of lead, and 2501bs of litharge, and the same quantity of water as 
before. This latter process should'be repeated, again and again, 
until there is either a^ traublesome quantity of carbonate of protoxide 
of lead (white load) accumulated in the bottom of the vessel, or the 
triacetate is imperfectly formed. When either of these two circum¬ 
stances occur, acetic acid should be added until the insoluble matter 
is completely dissolved, this solution should now be employed in¬ 
stead of the acetaW in making triacetate. When the triacetate is pro¬ 
perly made it reacts upon turmeric paper as strongly as lime water, al¬ 
though it is prepared to jise the triacetate in this diluted state, it can 
be prepared in a very concentrated state, if it be desirable to have it 
so. The following arrangement will answer the purpose. A copper 
vessel, of a suitable capacity, of a globular or oval form, and strong 
enough to resist the atmospheric pressure, should be prepared, 
heat can be employed either from a furnace, or jacket into which 
high pressure steam cun be admitted. This vessel should have a 
man hole, to allow it to be cleaned when requisite, and a safety valve 
large enough to allow the escape of any steam the vessel is capable 
of generating. The valve is to be leaded with a weight which will 
barely keep it tight. Some of the deluted triacetate is to be let 
into this concentrator and heat is then to be applied. The valve 
keeps out air by remaining in its place. As soon as the steam gets 
some pressure the valve rises and allows it to escape, and as the 
evaporation proceeds more triacetate is to be admitted until the 
desired degree of concentration hks been obtained. The evapora¬ 
tion should prt)ceed so fer as to cause precipitation in the fluid. 
By having a stop cock in the vessel the solution can be examined 
from time to time in order to guard against this effect. When duly 
feonoentrated, the solution may be drawn off in ground stoppered 
bottles and a fresh charge let in. 

The greatest portion of the impurities of Raw Suga/, lies on the 
outside of the grain, and therefore will soonest be ^ssolved-when water 
is added to tho sugar. A thin solution of sugar, allows chemical 
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action to t|ike place in a more energetic manner, lhan a solution of* 
greater sp&cific gravity, and if two equal portkms of raw sugar 
liquor be taken, and an equal quantity of triacetate be added to each 
liquor, the one added when the Uquor is brought to the boiling 
point, and the other in the cold state, stirring being kept up whilst 
this is doing, and that it is then "brought tp the boHing point, the 
latter liquor will prove much freer than the former, after filtration. 

• 

In operating on cane juice, &c. the necessary quantity of triace¬ 
tate is to be applied to the juice, as it issues from the mill, and is 
to be gradually poured in, stirring well until the whole is added. 
Heat should not be applied^ntil the triacetate is aU in. When this 
is performed, the juice should be brought to the boiling point, and then 
filtered, instead of allowing the impuritie| to subside by repose. 
In no case should lime water or temper be used, as its efiPect is most 
injurious to the sugar. The quantity of triacetate to be employed 
will be governed entirely by the amount of imparities existing in the 
raw sugar cane juice, but in no case should more be added when 
precipitation ceases to take place in the juice, which will readily be 
judged of: SJ Gallons imperial measure of the diluted triacetate 
is sufficient to render insoluble the impurities contained in a cwt. of 
Muscavado sugar of ordinary quality, sometimes less has been suffi- 
cient. A first trial should be made at the rate of 2 Gallons per 
cwt. When the liquor is filtered, a small portion should be put in 
a test tube, and a few drops of triacetate added to the same and well 
shaken, if after 2 or 3 minutes repose no opacity appears in 
the glass tube enough has been added, perhaps too much; if opa¬ 
city however shows itself, it proves that the requisite quantity has 
not been added: a few trials will soon show tjre operator the quan¬ 
tity to be used. Two and half gallons of the triacetate will by no 
means precipitate the entire vegetable impurities from 1 cwt. of 
Molasses; but a greater quantity should not be used. In applying 
the triacetate to cane juice it is advisable to employ it, as long as 
the precipitate is formed. After the requisite quantity of triacetate 
has been applied to raw sugar, molasses, cane juice &c. filtration 
khould take place, qpd the insoluble matter composed prineipallj of 
gummate of oxide of lead should be preserved, and jvjjcn heated to 
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^ redness wiil yield protoxide of lead, to be employed instead of litbargei 
in the maldng of triacetate. 

The clean liquor or juice how contains such a quantity of salt or 
salts of protoxide of lead, that if these salts be not removed,^ the 
Sugar of such liquor or juice will be.,niore injured, than if the triace- 
ted had not .been used. In other words, the grain suffers more in¬ 
jury from the presecce of these salts of protoxide, than the muci¬ 
lage, tannic acid, and gluten would have occasioned, had the triacetate 
not been employed. It is therefore absolutely necessary to remove 
these salts from the liquor or juice, otherwise the separation of 
tannic acid, mucijage, and gluten from ‘.unrefined sugars by the use 
of the triacetate, instead of being an improvement in the manufacture 
of sugars would be a positive injury. There are several acids, as the 
sulphuric, oxalic, hydrOsulphnric (sulphuretted hydrogen) which 
form insoluble compotinds with protoxide of lead. These agents will 
therefore get rid of the protoxide of lead from the liquor, but their 
employment is even more injurious to the grain, than the salts of 
the protoxide of lead which they are intended to remove: other che¬ 
mical agents as the ferrocyanate of hydrogen (ferrocyanic acid) phos¬ 
phate of lime (superphosphate of lime) hydrosulphate of ammonia, 
animal charcoal in fine powder &c. will remove the protoxide of lead; 
•but we have found that there are objections to their employment 
unnecessary here to state. We prefer the diphosphate of lime 
(neutral phosphate of lime) or neutral solution of phosphoric acid 
and soda. To any quantity of animal charcoal in fine powder and 
burned to whiteness add half its weight of sulphuric acid (oil of vitriol) 
specific gravity 1.80. The bone ash (phosphate of lime) should 
have two and half times its weight of boiling water well diffused 
through it, and the sulphuric acid should have five times its weight 
of cold water added to it. When this is done the bone ash and the 
water should be added to the diluted acid and they should be well 
stirred together for 8 or 10 minutes, stirring should also occasionall]| 
be performed during twenty four hours, after which there should be 
five times the weight of the bone ash of boiling water ^dded to the 
mixture well incorporated, and the whole thro^fvn on a filter, th6 
clear acid liquoy to be retained. The insoluble matter left on the 
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filter is ta be washed with water, and again filtered, until the en-* 
tire acid liquor is obtuned. All the difierent acid stations are to 
be mixe^ together, and from them, the diphosphate or neutral solution 
is to be made. Td form the diphosphate, a very thin cream of 
new^ slaked lime is to be added to the acid solution, until the 
acid test paper, barely ceases to indicate acidity. More, lime should 
not be employed than will just produce this pffect, as otherwise 
the diphosphate will be seriously'injured. Daring the time<.Jime 
is being added, constant agitation should be employed. The pre- 
cipate should be thrown on a filter to drain, and afterwards it 
should be submitted to hydraulic or other pressure, in order to 
force out as much water as possible. Heat should never be used 
for this purpose. The neutral solution may be made as follows; 
dissolve a quantity of common carbonate‘of soda in 15 or 20 
times its weight of boiling water, and add it gradually to the above 
acid sojution from bone ash, (stirring well) until the fluid is exactly 
neutral. The whole is to be thrown on a filter, the clear fluid is the 
neutral solution, what is retained on the filter is to be employed 
along with the bone ash in preparing a fresh acid solution. The 
diluted neutral solution should be evaporated almost to the crysta- 
lizing point. 

Having detailed the directions required to make the agenta , 
which will deprive the liquor of the salts of protoxide of lead, 
we will proceed to state a few observations concerning their em¬ 
ployments. Either of these agents will remove every trace of the 
salts of the protoxide of lead from the sugar, together with any lime 
or oxide of iron which may be present. We hardly know which of 
them to recommend as preferable. The operator can choose which 
he likes, after being informed of the difierence'between them. The 
diphosphate is an insoluble body, more of it is therefore to be used 
than of the neutral solution. The neutral solution, although itself 
perfectly neutral to test paper, sets free a little acetic acid from the 
tendency of phosphoric acid to form a triphosphate of protoxide of 
lead; now the diphosphate produces no effect of this kind. Should 
the operator object to a very simple method of neutralizing the 
acetic acid'produced in using the neutral solution, the diphosphate 
should be employed. Wcj have mentioned tliat tins* latter body 
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shoaM- be gfubn^ed to pressure^ in -order to lorce out tbe-water. 
When it is intended to be used, a quantity of it sbould be^well worked 
with BOOM of the liquor or juice containing tihe salts of the protoxide 
of lead, and passed through a very fine wire sickle,in order to separatsf ‘ 
any lumps which may have escaped the mixing up, it is then to be 
added to the cistern containing the clear liquor or juice in sufficient 
quantity, in order to remove all trace of the protoxide of lead (after 
its addition, the liquor should be'well agitated for a few minutes). 
This is easily known by filtering the liquor or juice through blotting 
paper, or a little cotton in a funnel, taking a small portion of it in a 
test tube, and adding a few drops of hydrosulphate of ammonia; on 
shaking the tube, if there is the slightest portion of the protoxide of 
lead present, the liquor becomes quite dark in color. A quantity so 
minute as one quarter of an ounce in 112 lbs. of raw sugar, turns the 
liquor of an inky hue.* As the bulk of the biphosphate is diminished, 
in proportion to the pressure to which it has been subjected, and as 
perhaps some persons might not press it at all, it may be as well to 
state, that three quarts of diphosphate simply drained on a blanket 
and not pressed, will generally be found sufficient to deprive the 
liquor, produced from 112 lbs. of Muscovado sugar, of all traces of 
protoxide of lead. The hydrosulphate of ammonia is only to be relied 
on. Any ejccss of diphosphate is perfectly harmless in the liquor 
or juice. About a quart of the neutral solution of phosphoric acid 
and soda, of such gravity as almost to crystalize in the cold, will ge¬ 
nerally be sufficient to remove the protoxide of lead from as much 
liquor as 112 lbs. of Muscovado sugar will make. It should 
be treated in the manner directed in using the diphosphate of 
lim p, no more of the neutral solution shbuld however be employed 
than will ansyer the" desired end of removing the protoxide of lead. 
When the necessary quantity of either the neutral solution or the 
diphosphate has been employed, the liquor or juice should again 
be filtered. It would be judicious to have a jacket round the 
cistern into which the steam is let, in order to keep the liquor or 
juice as hot as possible; and if it has been the diphgophate which 
has been employed, the clear liquor or juice is to be immediate¬ 
ly converted into sugar, in the usual mannef employed, in the 
Vnanufactory ; if the neutral solution has been employed, it will be 
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advisable to, neutralize the acetic add, which Has been set free 
from the boiling liquor or juiae into sugar. The following me¬ 
thod we recommend, as the best that can be employed, for neutra* 
^ng any add or bdds in saccharine matter. I-et a wooden 
jox, lined with lead, be made of the following size: eight feet 
long, six feet wide, three an^ half feet deep, a stop cock is 
to be put in the bottom to draw off the liquoiy, the bottom is to be 
covered with a piece of basket work! over which a stout blanketdz to 
be placed. Fill the vessel to within 6 inches of the top, with sand 
prepared as follows: a quantity of sand of the size of coarse gunpowder 
is to be washed quite clean and put into a suitable vessel, to which 
heat can be applied (a heater or a cooler,or a vacuum'pan sugar house 
is an excellent model) take a quantity of well washpd chalk (in pow¬ 
der) or carbonate of lime, and mix it with a considerable portion of 
water, and add the same to the sand. Heat is tq be applied and occa¬ 
sional stirring, when the water is entirely evaporated, the sand will 
be found covered with a white coating. The clear liquor or juice, in 
which the acetic acid has been set free, is to be allowed to percolate 
freely through the sand as prepared above ; as soon as it becomes 
bright it is to be boiled in the usual manner as practised in the manu¬ 
factory. A box of the above size will be found sufficient for a house 
working 10 tons per diem, and will only require a fresh coating when 
the former is dissolved away by the acetic acid. In applying 
the triacetate to any impure Sugars (as Muscovado Sugar) in the 
manufacture of which lime, or other temper has been employed, 
there remains a small portion of the vegetable principles which no 
excess of triacetate will remove so long as the Sugar contains any lime. 
As long as the sugar contains any trace whatever, of these vegeta¬ 
ble principles, its crystalline power is injured. • It is not judicious to 
remove the lime in the first instance, but we would rdcominend the 
" green syrups” of “ raw sugars” (treated as before directed) to be 
mixed up every day. in the “ blow up” or “ clarifier,” with proper 
proportions of raw sugar subjected to .the same treatment, and this to 
be contmued,as long as refined sugar is produced. When the latter 
event occurs, the “ green syrups” should be got rid of in the usual 
manner. By following this plan of working the “ green syrups” oyer 
again with raw sugar daily^used, a much greater weight of refined 
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* sugar. inU be produced, than by any other method. In applying the 
triacetate to cane juice, beet root juice and the “green syrups” 
should never be mixed again with the triacetate, as there are no ve¬ 
getable principles to be taken away. They may, be either worked bjj 
themselves, or have some fresh juice or sugar added to them, we 
would however advise, that if at ahy time, spontaneous acidity has 
taken place "in the syrups, they should be passed through the sand 
as bpfore directed. Any refiner who is now using or wishes to use 
that process, known in London by the name of Derosne’s process, 
may apply to the clear liquor or juice (prepared as we have, directed,) 
By following our directions he will find that 1 cwt. of ground char¬ 
coal, will do as iduch duty as several cwts. are capable of pe^erming, 
with raw liquor full of vegetable impurities, lime and oxide of iron, 
as it would be if clarified in the usual manner. 

What we claim, as the first part of our invention, is the application 
of the different suitable bodies of which phosphoric, and hydro- 
phosphoric acids are component parts; of these bodies we give the pre¬ 
ference to diphosphate of lime and neutral solution of phosphoric 
acid and soda in the manufacture of sugar. When the salts of the 
oxide of lead hydrated (precipitated) oxide of lead or albumate of 
oxide of lead are employed as above described. And further when 
other bodies, such as sulphate of acidulated, ferrocyanuret of cal- 
cyum, (prussiate of lime) oxalic acid, sulphuric acid, binoxalate 
of potash, chromate of potash &c. are used for precipitating the 
oxide of lead, we claim the neutralizing the excess of such bodies 
together with the acid of the salts of lead set free by the percolation 
through suitable insoluble materials, such as carbonate of lime, car¬ 
bonate of magnesia, coarse grained charcoals &c. as above described, 
or by diacitate or triacetate of oxide of lead. Sugar refiners, though 
familiar with filtration on a large scale, appear to be unacquainted 
with the true principle of constructing filters, suitable for manufac¬ 
turing purposes. It is generally held by them, that the more ex - 
tended the surface, the greater is the filtering power, and to this 
object all their attention has been directed to improve the filters 
(Howard and Schroder’s) now in general use in the Country. The 
construction of Howard and Schroeder’s being vfell knoywi, it is un’- 

^necessary foe vs to notice them further, than observing that they 
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have lib my either of increasing or dimibishitig the surface, they ate' 
suited for one kind of fluid alone, and even for that imperfectly. 

Oh the Physical Properties of Soil, and on the Means of Investigating 

them. By Professor Schublkw, of the University of Tubingen. 

(Continued from pag^e 320.;^ 

VI. Property of the earths to absorb moisture from the atmosp^re. 

Most of the earths which are commonly found in soils have the 
property in their dry state of absorbing moisture from the atmos¬ 
phere, this circumstance has a considerable influence on their 
differe^ftegrees of fertility. 

The amount of this absorption may be found, by spreading a given 
quantity of the line and previously well-dried earth on a platei and 
placing it undo? a glass receiver, having its inverted mouth closed 
underneath by immersion in water :—(sec plate Z) a b is the earth 
lying on the plate, which rests on a stand ; c d is the vessel below, 
containing the water into which the receiver is inverted and thus 
closed from the eicternal atmosphere. We allow the earths to re¬ 
main under this receiver the same time respectively—12, 24, or 48 
houft—in a mean temperature, varying from 59® to 65}° F. and 
then weigh them again ; the increase of weight corresponds to the 
quantity of water absorbed. The following Table exhibits a state¬ 
ment of the results I obtained, in reference to this inquiry, with the 
usual earths ; the whole of the experiments were made in a tem¬ 
perature which varied between 59° and 65-}° F., and the amount of 
absorption is given in grains :— 
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Kinds of Earth. 

1000 grains of Earth on a surface of 50 
square inches, absorbed in— 

12 Hours. 

24 Hours. 

48 Hours. 

72 Hours. 

Siliceous sand.. .. 

grains r 

grains. 

gfiiina. 

grains. 

0 

0 

0 

p 

Calcareous sand ... 

0 

3 

3 

3 

GvpSum powder. 

1 

1 

1 

1 

Sandy Clav. 

21 

26 

28 

28 

Loamy Clay. 

25 

30 

34 

35 

Stiff Clay. 

30 

36 

40 

41 

Grey pure clay..,. 

37 

42 

48 

( 49 

Fine lime... 

26 

31 

35 

35 

Fine magnesia. 

69 

76 

80 

82 

H um)|p. 

SO 

97 

110 

120 

Garden-mould . 

^5 

45 

50 

52 

Arable soil.•.. .. 

16 

2*2 

23 

23 

Slaty marl. 

24 

29 

32 

33 


General remarks .—!. E-iceptingShe siliceous sand, all kinds of soil 


have the property of absorbing moisture from the atmosphere ; 
the slaty marl, which, in regard to consistency and power of con¬ 
taining water more nearlv approadhes the sand, distinguishes •tsclf 
more favourably than them in this respect ; the absorption is seen 
to be generally the strongest in the clay-soils, especially when they 
contain humus. 

2. Humus, of idl the simpler constituents of soil, shows the 
greatest power of absor|)tion : in this respect, however, the kinds of 
humus themselves furnish marked diflereiiccs ; the pure vegetable 
dried humic acid simply obtained from turf, in extended experiments 
made by myself, absoibed moisture from the air fur less easily than 
that prepared'Trom animal manure. 

3. The absorption is always the greatest at first ; the earths 
always absorb less in projiortion the more they graduaUy become 
saturated with moisture, and they generally attain that point after 
a few days ; if exposed to the sun-light, a portion of fhe absorbed 
moisture becomes again vaporized; in nature, a daily periodical 
cliange in this respect appears to take place, which mlist have a 

^beneficial effect upon vegetation ; the purtlis absorb moisture at 
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night whi(^ they partially give off again during \he couree of the 
day. 

4. Fertile arable soils genesally possess a great capability of 
absorption ; still wd must not conclude at once from the power of 
absorption alone which a soil may manifest, as to its fertility, since 
even clay soils without any humus absorb considerable moisture 
from the air; in the above experiments the* pure sterile clay ab¬ 
sorbed, in 12 hours, 37 grains of *moi3ture, and consequently ipore 
than a very fertile garden-mould, which in the same time had absorb, 
ed only 35 grains. The assumption of Davy,* that this capacity 
of absorj)tion posAsed by a soil was to be received as a conclusive 
proof of its fertility, is liable, therefore, to many exceptions ; and, 
if applied without modification, might easily mislead. 

VII. Property of earths to absorb oxygen gas from the atmosphere. 
—The earths possess the remarkable property, of absorbing oxygen 
gas from tlie atmospheric air, a phenomenon pointed out many years 
ago by Alexander von Humboldt ;t this fact bus indeed been sub¬ 
sequently called in question by some philosophers, but a more recent 
and extensive series of observations which I have myself made on 
this subject, and communicated in the eighth volume, pages 141, 
&c., of the new series of Schweigger’s * Journal of Chemistry,’ 
shows that this property of the earths is confirmed almost without 
an exception, provided they be employed for this purpose in a moist 
state; the capability, therefore, of the earths to absorb moisture 
from the atmosphere appears to be of great importance, in dry 
seasons, as a preparation for this further process of absorbing oxy¬ 
gen, which we have now to examine. 

In order to examiue this property, introduce determinate quan¬ 
tities of the several earths, about 200 grains of each, in their 
moistened state into glass vessels (flasks) of equal size, and con¬ 
taining each about three or four cubic-inches of atmospheric air; 
make them air-tight by means of stoppers, surrounded at the edge 
with resinous cement; and, after several days have elapsed, test 
this included air for the quantity of oxygen it may contain by means 


•Davy’s ‘Agricultural Chemistry,’ 4to. 1813, imges 159, ItiO. 
t Gilbert’s ' Apnals of Philosophy,’ vol. i. p. 6121 
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of aii accurate eudiometer, and thus ascertain the amounVof oxygen 
gas absorbed, by the diminution which is found to havcVesnlted in 
the proportion of that gas contained in the remaining air. The 
following table contains the results 1 obtained fibra- my experiments 
on this point with the several earths; the experiments were made in 
glass vessels of 15 cubic-inches' contents, and with 1000 grains, in 
each case, of the several earths in a moderately moistened state, and 
in a«temperature varying from 59“ to 65f “ F.; excepting in the 
case of magnesia, of which, on account of its levity, only half that 
quantity was taken; the air remaining was afterwards analyzed by 
the voltaic eudiometer, and from the volume of 4fc[e air absorbed its 
quantity was calculated by weight; for the sake of comparison, other 
earths of the same kind were likewise exposed in a state of perfect 
dryness. 

In the wet state. 

Kinds of Earth. Absorbed in Absorption in 30 days, by lOoO 

the dry state grains of Earth, from 15 Cubic Inch- 
es of Atmospheric Air containinir 
21 per ccut. of Oxygen. 

Per cent. Cubic inches. Grains. 

0 1.6 0.24 0.10 

0 5.6 0.84 0.35 

0 2.7 0.40 0.17 

0 9.3 1.39 0.59 

0 11.0 1.65 ■ 0.70 

0 13.6 2.04 0.86 

0 15.3 2.29 0.97 

0 10.8 1.62 0.69 

0 17.0 2.66 1.08 

0 20.3 3.04 1.29 

0 18.0 2.60 1.10 

0 16.2 2.43 1.03 

0 ll.O 1.65 0.70 


General remarks, with further experiments on this property. _All 

the earths lose on drying the property of absorbing oxygen from the 
air, but regain it in the same proportions as before on being moist- 
ened ; if covered about a quarter of an indh deep witfi water in the 
closed vessel, the absorption takes place in the same manfier ; water' 
^one, however,, in the same quantity, and in the same vessels, ab- 


Silicoous sand. 

Calcareous sand.. .. 
G 3 q)sum powder.. .. 

Sandy clay. 

Loamy clay. 

Stiff clay, or brick-earth 
Grey pure clay.. .. 

Pine Lime. 

Magnesia. 

Humus. 

Garden-mould.. 

Arable soil.• 

Slaty Marl.. . 
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sorbs only a very small portion per cent, in t^e * same’time* a clear 
proof that if is the earths themselves which induce this process in a 
different proportion. 

2. Humus, of all the ordinary earths, exhibits the greatest degree 
of absorption of oxygen; the clays approach nearly to it; sand 
shows the least; fertile earths rich in humus absorb in general more 
than others which are poorer hv humus and. clay; therincluded air 
standing over them becomes at Istst so poor in oxygen that h^hts 
would become extinguished, and animals die in it. 

3. In the mode of absorption, there is an essential difference be¬ 
tween humus and the inorganic earths ; humus combines partly with 
the oxyen in a strictly chemical sense, and assumes h state of higher 
oxygenation, in consequence of which there is formed also some 
carbonic acid; the inorganic earths, on the contray. absorb the 
oxygen gas without intimate combination ; if ^ried in a higher tem¬ 
perature than from 167“ to 189J“ F.. the oxygen escapes again, 
but they re-absorb it on being moistened; this experiment may 
therefore be many times repeated with the same earth. 

4. In the case of earths which are frozen, or covered with a sur¬ 
face of ice, no absorption of oxygen takes place, any more than in 
the case of dry earths ; in a moderately warm temperature, varying 
between 59“ and 652“ f •• the earths absorb in a given time more 
oxygen than in a temperature only a few degrees above the freezing- 
point. 

5. When any fertile soils arc entirely covered with water, and 
exposed at a warm season to the influence of sun light, confervie 
begin usually to form very soon on their surface, what has been called 
the green matter of Priestley (Protococcus viridis, Agardh, and 
Priestkya hotryoides, Meyen) ; as soon as these are formed, oxygen 
is developed through the influence of the sun-light on*lhis vegetable 
matter; when this experiment is made in close vessels, a distinct 
increase is perceived in the air standing over the water : the oxygen 
contained in it was increased in some of my experiments to 25 and 
27 per cent., tliough the atmospheric air of thcwessels at the begin¬ 
ning of the *cxi(crimcnt.s> liad, as usual, only a proportion of 21 per 
’cent, rontniued in jt: this phenomenon iigiees with many other ob¬ 
servations in rendering it probable that a portion of oxygen gas. 
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which during the wnrraer season .suffers a diminution from many 
processes of animal life and vegetation, is again compenfeted for by 
the ac^on of suu.light on the products of the vegetable kingdom. 

6. With regard to the reasons of this absorption of oxygen gas, 
they are partly founded on the general property of many porous 
bodies, in the damp state particularly, to absorb oxygen gas, with¬ 
out any direct chemical combination being formed- by them with 
thes^bodies, as Rtthland has already accurately pointed out; and 
the principle of this absorption may partly be sought fcr in the pro¬ 
portion of humus and oxide of iron, which arable soils always contain 
in greater or less quantity ; if the earths be previously burnt, and 
their portion of 'humus thus volatilized, while the oxide of iron is 
raised to a higher degree of oxidation, their power of absorption of 
oxygen becomes considerably diminished thereby, and in some in¬ 
stances disappears. 

Phenomena explained by this absorption of oxygen gas. —Many 
phenomena prove that oxygen plays one of the most important parts 
in the economy of plants and animals; that in particular it is highly 
necessary in the germination of seeds and for the growth of plants ; 
by loosening, digging, ploughing, and working the soil in any way, 
fresh layers of earth are brought successively into contact with the 
air, and fertilized, as it were, by the absorption of oxygen gas; from 
the above experiments, however, we infer that dryness influences this 
process unfavourably, and that it is therefore desirable to keep the 
soil in a moderately damp state, where that can be done. 

2. Soil freshly brought up from below is generally found less 
fertile at first than it afterwards becomes when it has been exposed 
to the air and worked for a longer period; it seems by these means 
to become for the first time saturated with the quantity of oxygen 
essential to vegetation, while at the same time it becomes looser, 
and enriched with greater portions of humus from manures or decay¬ 
ing vegetables. 

3. Clay-soils containing humus exhibit a particularly strong ab¬ 
sorption of oxygen ; tSiey maintain themselves also for a,,longcr time 
moist in dry weather than the sandy soils; propefties, both of 
which must contribute to the fertility of these soils, especially when' 
they are at llie i^ainc time sufficiently free. 
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4. In aabterranebus cavities excluded from the uii, for instance 
in mines, tSere occurs not unfrequently a production of suffocating 
air, or choke-damp, as it is called, a phenomenon which appears to 
be often a consequence of this absorption of oxygen gas. The 
strata which enclose these places being frequently damp and clayey, 
are consequently capable of absorbing easily the oxygen gas from 
the air included within them, while the mdplqtic air is thus left in 
their recesses: if these strata contain also humus, or especially if 
carbon be found in them, as is the case with coal-blende, pit-coal, 
&c., they will form carbonic-acid gas; should decomposition of 
water take place, in consequence of metallic agency, as might so 
easily ensue with the sulphuretted pyrites, hydrogen gas is set at 
liberty, and an explosive atmosphere becomes thus easily formed. 

6. In the clay-soils, nitric acid and the nitric salts are frequently 
formed ; this occurs particularly during the artificial production of 
saltpetre and in the slow process of saltjictre-beds ; and is also found 
to take place spontaneously here and there in the upper beds of 
soil, independently of the effect of artificial means; the absorjition 
of oxygen gas induced by the soil, has probably a very considerable 
influence in these formations of nitric acid. 

VIII. Power of the Earths to retain Heat .—The earths have the 
jiroperty of giving out again to surrounding bodies, in difl'ereut 
lengths of time, the warmth communicated to them by the sun or 
the temperature of the atmosphere, and of retaining, therefore, such 
warmth within themselves for a longer or shorter space of time; 
this may be termed their power of retaining heat. It is not identi¬ 
cal with specific heat, as it does not depend merely on that condi¬ 
tion, but on the different capacity as well, which bodies possess of 
conducting heat. It is generally of a higher degree in proportion as 
the specific heat of a body is greater, and its po'war of conducting 
beat is less; these two properties combined will constitute the power 
of retaining heat. 

We may adopt the following process for examining the power of 
retaining heat. We place equal quantities of the several earths in 
the dry state \n large vessels of similar size, made of thin tin-plate, 
and having* heuteik them to the same temperature, we observe*, by 
means of a lliermomcter ijiserted in the middle of tlie tnass, the tir^e 
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they respectively require to cool down again to the ori^nal degree 
of temperature. ■« *■ 

The several earths gave me file following differences in this 
respect. I heated 30 cubic inches of earth in eiteh case up to 144^ ® 
F., and observed in a close room, having the temperature of G11® 
F., the time_ which they respectively required to cool down to 701-® 
F.; and having set^dotvn the power of retaining heat in the case of 
calcfU'eouB sand, as equal, to 100,‘I reduced the remainder to this 
standard. 


I I 

Length of time required by 30 
Power of retain-jCubic Inches of Earth to con I 
Kinds ofFIrth. ing Heat, that of, down from a temperature of 

Calcareous Sands'lddl” to Tnl* F. in a surround¬ 
being = 100.0 |ing temperature of 611“. 

Calcareous sand.. .. ,. .. ' 100.0 f in .3 hours, 30 rain. 

Siliceous sand.i 95.fi 3 — 20 :— 

Gypsum powder. 73.8 2 — 34 — 

Sandy clay. 76.9 2 — 41 — 

Loamy clay. 71.8 2 — 30 — 

Stiff clay, or brick-carth.. , C8.4 2 — 24 — 

Grey pure clay. 6G.7 2 — 19 — 

Fine lime. -61,3 2 — 10 — 

Humus. 49.0 1 — 43 — 

Fine magnesia. 38.0 1 — 20 — 

Garden-mould. 64.8 2 — 16 — 

Arable soil.’ 70.1 2 — 27 — 

Slaty marl.i 98.1 3 — 26 — 

General Remarks. —1. The sands possess the greatest power of 


retaining heat when the earths are compared in equal quantities ac¬ 
cording to bulk ; henefe may be explained the dryness and heat of 
sandy districts in summer. Such districts, after sunset, must also 
maintain a higher temperature and for a longer time than others 
the soils of which possess a smaller power of retaining heat; and 
the slight power which sandy soils possess of containing water, in 
consequence of which but little warmth is abstracted from them by 
evaporation, must still further increase the degree of this property. 

2. The slaty marl stands next to sands in regard t(^ Its power of 
retaining heat ; and having at the same time a greater power of, 
containing water, this circumstance must contribuEe to it4 fertility. 

‘ 3. Among the ordinary constituents of roil, hurnus is that which 
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has the least power of retaifiing heat. Turf-soils, too, abounding in 
humus, grow warm but slot%, because they are endued with a very 
great power of containing water, and have, in the first place, to lose 
by evaporation,a poition of this water contained in them. 

4. The small power of retaining heat evinced by fine magnesia, 
prepared artificially, would seldom be the same as that which this 
earth would have as a mixed ingredient occurring naturally in soils, 
being usually found under such circumstances in a coarser iorm‘com¬ 
bined with other earths, as in sands and slaty marls, which possess a 
great power of retaining heat. 

5; If we compare in the earths their pOSver of retaining heat with 
their other physical properties, we shall find it to be most nearly in 
proportion to the weight of a determinate volume, that is, to the ab¬ 
solute weight; the greater mass an earth possesses in the same 
vplume, the greater will be in general its power of retaining heat; 
we maj', therefore, from the absolute weight of an earth, •conclude, 
with B tolerable degree of probability, as to its greater or less power 
of retaining heat. 

IX. Warming of Soils by the Sun .—^The earths acquire heat from 
the sun in different proportions, and this property may exert a sen¬ 
sible influence on vegetation ; upon it, therefore, may be founded, in 
some degree, the terms of a cold or hot soil. Land consisting of a 
light-coloured clay is warmed much more slowly and less powerfully 
by the sunlight, than one consisting of a dark-coloured dry soil; 
black' gai(|den-mod!d, rich in humus, becomes much warmer tlian 
meagre limestone or clay soils; 

Very different external circumstances have an influence on the 
degree of warmth thus imparted, and these may be referred to the 
following four points:—1. The different colour of the surface of 
the earth ; ’2. The different degree of dampness in which the earth 
exposed to the sun’s rays happens to bo at the time; 3. The 
different component materials of the soil itself; and 4. The differ¬ 
ent angle at whieh the rays of the sun fall up<m the soil: the in¬ 
fluence of eacfli of these circumstances requires to be examined. 

^ Influence of tAe Colour of Soils on the warmth received by them from 
the Sun .—Ihb influehoe of colour on the amount of heat may be ob- 
served easily in the follow'jig manner. We place thefrnometers ii> 
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'the several soils, covering their bulbs about an eighth | 0 f an inch 
high with earth; in order to impart tq^ach a different* colour, we 
sprinkle them over re^ectively with differently coloured powders, 
leaving one of them exposed to the sunlight in Its natural state and 
colour ;^for the communication of a black colour we may employ the 
soot obtained in the combustion of fir and resin (lamp-black); and 
for a white colour, fipe tnagneaia; these eu'e to be sprinkled over the 
surface of,the soils by means of a fihe lawn sieve. 

When soils are under these circumstances, exposed to the heat of 
the sun, the black-coloured specimen always attains a considerably 
higher temperature than t)|p naturally grey-coloured, and the latter 
again a higher one than the artificially white-coloured earth ; the 
differences of temperature, in these cases, amounting usually to 
many degrees. In experiments, which I made on this subject, in 
the latter end of August, when the temperature of the air in the 
shade was,77® F., that of the surface of black-coloured sand rose 
from 77® to F. ; that with the natural colour to 112|^° F. ; 

and that, on the contrary, with the white, to only 110* F. That 
is to say, while the warmth of the white-coloured sand rose 33* 
that of the black-coloured sand rose 46i*, or almost one-half more. 
The other earths exhibit corresponding differences. When the 
differently-coloured earths are even exposed for hours to the sun, 
they never attain the same degree of temperature, the hghter-colour- 
ed earths always remaining considerably cooler, while the black- 
colored acquire the greatest degree of heat. . 

Hence we see why the mere sprinkling of earths, ashes, or. other 
’ powders of a dark colour on snow, accelerates its melting ; and also 
why the dark colouring applied to inside and outside walls, or the 
naturally dark colour of many kinds of slate and slaty marl, has the 
effect of Bcceldrating the ripening of fruit, as grapes, melons, &c., 
planted against them. 

Influence of Moisture on the Warming of Soils .—The influence of 
the damp or dry state of soils on their acquisition of warmth is also 
considerable. If we expose earths of the same kind in a dry and wet 
state to the sun, the wet earth never attains the same degree of heat; 
its'temperature, as long as it remains moist, being always many 
slegrees less than it would acquire in a dry state. The depression 
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of tempewture arising from the evaporation of their water, araountS 
to 1^0 or ISf® P. 

As long as the several earths, at the early part of the experiment, 
remain saturated ^th water, they exhibit hot little difierence in their 
power of acquiring heat, as thej give off to the air, in this state of 
saturation with water, nearly equal quantities of vapour, in the same 
time: u^hen they have become however In ^ome measure dried in 
the air, their differences of temperature are found to become greater; 
light.coloured earths, with great powers of containing water acquire 
heat in consequence the moat slowly, while dark-coloured sand and 
slates, on the contrary, with less powers of containing water, become 
warm on both these accounts in a quicker and more powerful man¬ 
ner. 

Influence of the different Materials constituting Soil, on its acqui¬ 
sition of Heat. —The different ingredients which enter idto the 
composition of soils have, in themselves, far less inflence on 
the capacity of soils to become warmed by the sun, than their 
colour and dryness. If we impart to earths artificially the same 
colour, and expose them in a similar state of dryness to the heat 
of the sun, the differences of temperature will be inconsiderable ; 
so that the differences in this respect shown by the several earths 
in their natural state may be referred in a particular manner to 
these two leading circumstances, colour and dryness. 

The following table contains the results of a senes of experiments 
which I made on the different degrees in which earths acquire warmth 
from the sun in fine weather. I placed these earths in vessels of 
four square inches in surface and half an inch deep, and exposed 
them to the rays of the sun, coloured differently on the surface, and 
furnished with thermometers as already described; the observations 
were made in the latter part of August, and between tl and 3 o’clock 
in the day, while the temperature of the air varied in the shade from 
72|-'’ to 77’’ F. As all the observations could not be made at once, 
the temperature which sand acquired on the same occasion was in 
each case taken as the standard of comparison, to which all the 
several observations have been reduced. 
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Mean ofHiij'hest Tempertitnre of the 
upper surfaces of the 'Earths. (77o 
F. in the shade.) 

Kind, of Earth. ”'“Jke“na“ta“f 


colour. 

With a With a 



Wet. 

Dry. 

white 

surface. 

black 

surface. 

Siliceous Sand, bright yellowish-grey' 

99.1 

112.6 

d 

109.9 

o 

123.6 

Calcareous Sand, whitish-grey. 

99.3 

112.1 

109.9 

124.0 

Gypsum, bright white-grey.. . 

97.3 

110.5 

110.3 

124.3 

Sandy clay, vellowish. 

98.2 

111.4 

108.3 

121.6 

Loamy clay, yellowish. 

1 99.1 

112.1 

107.8 

121.1 

Stiff clay, or brk.earth,yellowish-grey 

99.3 

112.3 

107.4 

120.4 

Fine bluish-grey clay. 

99.5 

113.0 

106.3 

120.0 

lime, white. 

96.1 

109.4 

109.2 

122.9 

Magnesia, pure white. .*. 

95.2 

108.7 

108.7 

121.3 

Humus, brownish-black. 

103.6 

117.3 

108.5 

120.9 

Garden-mould, blackish-grey. 

9.9.5 

113.5 

108.3 

122.5 

Arable soil, grey. 

97.7 

111.7 

107.6 

122.0 

Slaty marl, brownish-red. 

101.8 

115.3 

108.3 

123.4 


Influence ' of tlie Inclination of the Ground on the amount of 
Warmth it acquires from the Sun. —The inclination of the ground 
towards the sun has a very considerable influence on the degree 
of warmth which the soil receives from its rays ; and the amount 
of warmth so produced is, under similar circumstances, always 
greater the more nearly the incidence of the ray approaches to a 
right angle, or 90 degrees, with the surface. If the actual in¬ 
crease of temperature produced by the rays of the sun be} ond the 
temperature in the shade be between 45® and 63<* as is often the 
case on clear spmmer days, this increase would be only half as great 
If the same light spread itself in a more slanting direction, over a 
surface twice as large. Hence it is sufficiently explained why even 
in our own climate the heat so frequently increases on the slopes of 
mountains and rocks, which have an inclination towards the south. 
When the sun is at an elevation of GO degrees above the* horizon, as 
is more or less the case towards noon in the middle of supmer, thu 
sun’s rays fall on the slopes of mountains which aJe raised to an in¬ 
clination of 3{J degrees to the horizon, at alright angle ; but even in 
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the later piontha of summer, the sun’s rays frequently fall 'on theiJl 
under a right angle, in cases where the slopes are yet steeper. Such 
declivities, particularly in our own geographical latitude (of Germany), 
are therefore peculiarly suited for the cultivation of plants which re¬ 
quire a high temperature, such for instance as the vine. 

If we compare accurately tSe power of the sun’s rays to warm the 
soil with reference to the different seasons,, we shall*perceive more 
distinctly the influence of the different inclination of the groqnd to¬ 
wards the sun. I made some careful observations at Tubingen some 
years ago on this subject, the results of which I have arranged in the 
following table, in comparison with other observations which I had 
made previously at Geneva. Tliose Aservations,'*which are marked 
as having been made in fine weather, exhibit the mean highest 
temperature of an ordinary blackish-grey garden-mould, the tempera¬ 
ture of which was observed on the south side^of my house, in perfect¬ 
ly fine weather, between noon and one o’clock, whenever the weather 
hai)pencd to be perfectly fine at that part of the day. They are 
founded on the average of two years’ observations : the bulb of the 
thermometer was covered only the twelfth of an inch high with 
earth, and it.^ scale being of clear glass could contribute nothing to 
the elevation of temperature. Those figures in the table which 
refer to variable weather rest on observations made in the Botanic 
Garden at Geneva, in the year 1796 ; they contain the mean of the 
observations made every day, and not merely of those taken in fine 
weather. The elevation of temperature by the rays of the sun was 
therefore con.«idcrably less according to the average results of these 
observations, because the temperature of the upper surface of the 
earth on cloudy and rainy days often accords exactly with that of the 
air ; but on the other hand, they give us raofe accurately the mean 
temperature of the arround at some deuth. 
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Months. ' 

In perfectly Fine Weather. 

Invariable VTeather: Mean of the 
whole MonUf. 

MeanTempera- 
tore of the 

Elevation of 
Tempetatare by 
the Sun’s Rays in 
Degrees. 

Mean Temperature. 

Of the 
Earth’s 
Surface 
at Noon 

At three 
Inches 
below 
the Soil. 

At four 
Feet be¬ 
low the 
Soil. 

Of the 
Air in the 
Shade. 

Earth’s 

Surface. 

Air 
in the 
Shade. 


O 

A 

0 

o 

. o 

o 

s 

January.... 

54.1 

24.6 

29.5 

43.0 

38.5 

39.4 

38.2 

February.. .. 

86.2 

43.0 

43.2 

45.7 

39.8 

38.6 

36.8 

March. 

99.5 

46.6 

52.9 

53.2 

43.2 

38.1 

38.1 

April. 

12]»6 

61.7 4159.9 

78.9 

60.7 

48.3 

50.1 

May. 

131.2 

67.3 

63.9 

80.1 

64.4 

54.6 

55.9 

June. 

139.8 

75.2 

64.6 

89.1 

73.6 

61.5 

60.9 

July. 

146.3 

81.3 

65.0 

93.4 

73.3 

64.9 

63.2 

August.. .. 

130.1 

68.9 

61.2 

96.0 

76.9 

68.6 

65.8 

' September... 

119.8 


51.8 

82.8 

70.2 

66.1 

62.4 

October.. .. 

80.8 

42.8 

38.0 

59.8 

54.4 

58.8 

51.8 

November .. 

72.7 

40.1 

32.6 

47.3 

43.7 

49.0 

41.6 

December... . 

59.2 

35.6 

23.6 

35.3 

33.3 

39.0 

32.1 

Means. 

103.4 

54.6 

48.8 

67.1 

56.0 

52.3 

49.7 


The highest temperature occasioned by the mere heat of the sun in 


the last two years, I observed on the 16th of .Tune, 1828 ; the thermo¬ 
meter placed in the earth rose on that day at noon (the wind being 
west, the weather calm and perfectly fine, and the temperature of the 
air in. the shade 78® F.) to 153-^ F,, and therefore 75|^s higher than 
in the shade; it attained to nearly the same height on the 21st of June, 
on which day (with the temperature of the air 84 J®, and a brisk east 
wind) it rose to 151-}®, and therefore 66® higher than in the shade ; 
on other days I remarked further that when the weather was windy, 
while the temperature was the same in the shade, the temperature of 
the earth in the sun rose to a less elevation. The smallest difference 
I ever observed was on the 11th of January, 1829, when there was 
a brisk east wind ; the temperature I obtained in shade on that day 
was. even at noon, 1 8° below the freezing-point, and the temperature 
of the surface of the earth in the sun rose only to 6f® above the 
free;ring-point. The highest temperature observed in the Botanic 
Garden at Gettew, in the years 1796 and J797, in contact with the 
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surface of,the earth, was 125®.4, which occurrSd on the ifOth Julyt 
1797 * 

The highest, 3 inches deep below the surface 99‘’.5 July 26—29, 1797 
The highest, 4 feet»deep below the surface 73“.2 Aug. I— 4 „ 

The lowest, 3 inches deep below the surface 23®.0 Dec. 12 „ 

The lowest 4 feet deep below the surface 35°. 8 1 ,, 


The reason why the temperatuae observed at’Geneva on the seve¬ 
ral days, in contact "With the surface of the earth, rises to’a less 
degree than at Tubingen, depends perhaps on the higher and pro¬ 
bably more windy situation in which the thermometer was placed.— 
Geneva lying 1334 and Tubingen only 1076 English feet above the 
level of the sea ; nor is it unlikely that the bulb of the thermometer 
at Geneva was rather deeper in the earth, and in a situation propor¬ 
tionally less warm, namely, exposed to a northern aspect. 

X. Capacity of Soils to develope Heat within themselves on being 
moistened .—It has already been mentioned (in a former part of my 
‘ Agricnltimd Chemistry,’) that powdery substances in general, and 
consequently the earths, possess the property of developing warmth 
when tnoistened while in a dry state ; and the results obtained on 
this subject with different bodies have been already communicated in 
a tabular form. We might suppose that this property in a case of 
the earths of the soil would be of important influence on the fertility 
of the land; this does not, however, appear to be the case. The 
earths develope warmth in this manner only when moistened after 
a previous state of perfect dryness ; but in nature, they are scarcely 
ever found in this perfectly dry condition ; and even when dried arti¬ 
ficially, the development of heat in the case of ordinary earths is always 
very inconsiderable, alRinting in general to only 1° or 1° F.: even 
with dry humic acid and artificial turf-earth, I could detect no great¬ 
er a development of heat. The falling rain in warm seasons is many 
degrees colder than the lower stratum of the atmosphere and the 
upper surface of the earth, which it immediately moistens; so that 
the earth in hot weather beeptnes rather cooled than otherwise by 
the rain ; this property ’of the earths at the utmost can therefore 
' have, perhaps, t^o effect of diminishing the cooling of the earth by 
rain some half or whole degree of Fahrenheit, when tlie earth previ- 
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(jQsljr hag'lieen very 'dry : such' a result can have but a very inconsi¬ 
derable influence on vegetation ; and in the colder seasons’, when the 
earth is already damp, so slight a development of heat must be in¬ 
appreciable. ' < " 

XI. Galvanic and Electrical Relations of the Earths.-~-ThR electri¬ 
cal relations of bodies stand in such manifold relations to chemical 
and oi^anic processes, that the properties of the earths, even in this 
respect, deserve consideration. ‘ 

Electric Conducting Power. —The pure 'Earths, as sand, lime, 
magnesia, gypsum, in their dry state, are non-conductors ; the 
clays, on the contrary, are imperfect conductors ; and the compound 
clayey earths are i*eak imperfect conductors. The presence of the 
moisture and of oxide of iron, which are found in all the clays, ap¬ 
pears to be the principle of this phenomenon. 

Power of exciting Elgctrieity. —All the earths develope negative 
electricity when oblong dry pieces of them are scraped with a knife, 
and the resulting particles immediately received on the plate of an elec¬ 
trometer : the voltaic straw-stalk electrometer, by this manipulation, 
generally exhibits divergences of from 4 to 5 degrees : ice treated in 
the same manner gives positive electricity. 

Polar-electric Relation. —When solutions of humus in alkalies and 
earths (the humic acid salts) are exposed to the current of the voltaic 
battery, decomposition immediately ensues; the humus, or peculiar 
humic acid, collects in brown flakes around the positive or zinc end of 
the apparatus, while the earths or alkalies (see plate, fig. 5) arrange 
themselves around the copper or negative end of the polar wire; 
humus, therefore, assumes in relation to the remaining earths the 
character of an acid, a circumstance which I p^ted out, when I first 
made the experiment in'the year 1817, in th^fth part of the Agri¬ 
cultural Journal ef Hofwyl. 

Influence of the simple Earths on the Germination of Seeds. —When 
we allow grain to germinate in the simpler earths, the young plants 
will, for some time, develope themselves as long as the earths possess 
the proper looseness and also remain sufficiently moist and at a pro¬ 
per temperature; conditions, which, aetording to what has been al- 
rcadysaid, on the capability of earths to become dvy, muSt occur in 
diflerent degreetsindependently, also, of thf moisture and warmth. 
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the consistence of the earttis has a great influence on the develop¬ 
ment of th? germ ; for if they have too great a consistence, the 
seeds lie in them without growing. 

The several earths, in my investigations, exhibit the following dif¬ 
ferences in this respect:— 

In, moist siliceous and calcareous sand the grains germinated in 
summer in a few days, and developed themselves tvell for some 
time, but sufiered on the approabh of hot weather. 

In gypsum powder, the young plants became developed but in¬ 
differently ; from the alternation of moisture and dryness, a crust 
soon formed itself upon the surface, which the young plants could 
not break through without difficulty. As gypsum is in some de¬ 
gree soluble in water, this circumstance may easily contribute to the 
formation of the crust, since some portion of the gypsum becomes 
dissolved whenever moisture is applied, and, again hardens on the 
evaporation of the water. 

In sandy clay, no proper development took place ; a radicle and 
plumule, about an eighth of,an inch long, were indeed developed, 
but they soon died away before breaking through the clay, a crust 
having formed on the surface, through which the germinating seeds 
were unable to penetrate. 

In the loamy and the stifl" clay, the same phenomenon occurred, 
but in a more distinct manner. 

In the pure clay, no development took place at all: even after 
fourteen days had elapsed, neither plumule nor radicle was to be 
seen, although during this period the due alternation of dryness 
and moisture had been properly maintained ; in other respects, 
however, the seed-coat had not suffered by it, for when after¬ 
wards placed in a loosWsoil it grew very well. We thus see how 
it is that the seeds of many plants are capable of lyirig for a length 
of time undeveloped in the soil, and afterwards, at a later period, 
on being placed under more favourable external circumstances, of 
springing up. 

In pure carbonate of lime, carbonate of magnesia, and slaty marl, 
as well as in pure humus,’garden-mould, and arable-soil, the seeds 
germinated •well; ,4he young plants in warm weather developing 
themselves the most beautifully in the humus and ia the carbonate’ 
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flf magnewa, in cuuaequence, probably, the greater powgr of con¬ 
taining water which these earths possess. ' 

(To be cootioued.) 

“ The New Manure.” 

\ ^T%e Nairnshire Mirror, August 12, 1842. 

This new compost manure discorereJ by Mr. Daniell of Siverton, 
has created much public interest and should subsequent experience 
produce results in any way commensufato with those which have 
attended a four years’ trial by the discoverer, on some exceedingly 
elevated and poor'land in the neighbourhood of the city of Bath, can¬ 
not fail to produce the most extraordinary improvements in the agri¬ 
culture of this country. When Mr. G. Webb Hall first announced 
his public address on this subject at the British Institution, he did 
so in the expectation and belief that he should be in a condition to 
make a full disclosure, not only of the elements of the manure, but 
of the particular substance of which ^it is conii)ounded ; circum¬ 
stances, however, occurred to prevent Mr. Hall’s carrying his inten¬ 
tion fully into efi'ect at that time. Mr. Daniell, and the scientific 
friends by whom his discovery has been investigated, are so thoroughly 
convinced of its importance and value, that it will fully bear out all 
the expectations that have been formed concerning it, that he, under 
their advice, has secured to himself the, benefit of his discovery, not 
only in England but in I’rance, America, Belgium, Prussia, and 
other parts of the world. Some delay unexpectedly occurred in 
securing two or three of these patents, and Mr. Hall was obliged 
to defer the complete disclosure until Satur^v se’en night, when it 
has been unreservedly made to the inhabSrats of Bristol and its 
neighbourhood. 

Mr. Hall explained in his first address the principles of com¬ 
bustion by which the two substances essential to vegetable and the 
sources to vegetable developement—carbon and ammonia were 
generated. Mr. Hall observed that Mr. Daniell’s discovery pro¬ 
duced the same results ; and he now states that the materials of 
cotnbnstion are used otherwise than by combustion to attain his end. 
Mr. Hall stales the materials to be used, to be five in number, viz. 
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wood, bituminous matter, soda, quicklime, and sulphur; anS he thuS 
describes the materials and mode of manufacture ! 

Ist. Wood of every description. Ligneous matter is reduced to a . 
powder by mechanital means, and forms the basis of the manure. 

2nd. Bituminous matter of every kind is used either in a powdered 
state, or rendered soluble by caustic alkalies, and is tljen applied in 
various ways to saturate thoroughly the pow'desed woo’d. 

3rd. Soda and quick lime are both put in requistion in ferming 
the composition. 

4th. Sulphur also forms an ingredient to a small extent in the com¬ 
position. 

These are the substances which have been compounded for the 
furtherance of those results which have attracted, and have been 
entitled to so large a portion of public attention. The principles 
upon which the invention rests are simple and philosophictd, and the 
application of them can be extensively applied. 

The discovery of Mr. Daniel! has excited much interest in Bristol, 
Bath, and the adjoining counties, and the results of the experiments 
undertaken by his Grace the Duke of Richmond, Earl Spencer, 
Lord Ducie, Captain Scobcll, R. N. and by Wm. Miles, Esq. M. 
P. and President of the Bristol Agricultural Association, to test tl^c 
value of the manure on various description of soil, are most anxiously 
looked forward to. Should the invention ultimately justify the an¬ 
ticipations of those by whom it has been considered, there can be no 
doubt that it will confer a benefit on this countrj% the precise amount 
of which it would be difficult if not impossible to calculate .—Bath 
Herald. 

On the collecting of Wood and other Vegetable Substances in distant , 

Countries. • 

Xylography, although it will prove to be one of the important 
branches of vegetable physiology, has not been so generally attended 
to as it deserves. The apparent uniformity of European wood, and 
the few collections which were judiciously made in distant parts of 
,the worl(j, are some of the reasons of the slow j[>rogress hitherto 
made by Xvlograjlhy. Most of the specimens of wood, until lately 
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brought to Europe, were square blocks for ornamenting chi^ss-boards 
&c.; besides, such sjJeoimens were not of the least value to the 
botanist, as the species of plant to which they belonged was mostly 
unknown. These considerations struck me on the outset of my late 
travels; and I collected xylographic specimens, which are now in 
the collections of the British Museum, and those of St. Petersburg, 
Berlin, &c. The following instructions and observations may there¬ 
fore he useful to travellers, or pefbons sojourning in distant coun¬ 
tries. The pleasure of perambulating tropical forests is very ^eat; 
not to mention the enjoyments of vision, the fragrance which we 
there meet with is beyond description. Fslr different is it from our 
climate', where most flowers have either no smell at all, or a very 
indifferent one. There, on the contrary, everything exhales perfumes 
the most refined. Not only have flowers a particular smell, but the 
fruit also,—even the les^ves and the bark ; and if (as I did often) you 
cut a tree with either axe or saw, perfumes will, in many cases, meet 
yon, and the blackened instrument indicate that some particular 
sort of sap is contained in the vegetable limbs which you have in¬ 
jured. These qualities, as a matter of course, point out the pro¬ 
perties and virtues of these plants, in many cases quite unknown ; 
and it is Materia Medica as well, which will partially advance by the 
collecting of specimens, as recommended. I shall therefore first 
speak of collecting specimens of wood in general, and then advert 
to some especial rules relating to drugs, &c. The season, nay, the 
phase of the moon, in which a tree is cut in the tropics is, it seems, 
of some importance, concerning which Martins has made some re¬ 
markable observations in the Brazils. In this respect, the collector 
will have some scope for observation as to the rising of the sap in 
different climates ; and his task will be, to note properly in which 
season (or eveli in which phase of the moon) a specimen has been 
procured; When a tree yields a particular sort of sap, like the Eu¬ 
phorbia phosphorea, the boring of such trees, for the sake of obtain- 
ing these substances, will be of consequence. For obtaining good 
specimens of wood, a healthy, fine, straight tree should be choseh; 
for such as are either hollow or decayed >Vill not yieW instructive 
specifuens. Theliigger a trunk, the more interest),ng its . structure; ‘ 
but this certainly has its limits where trees of 7—10 feet diameter 
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May be at, hand. The thickness, however, of such specimens is * 
never a matter of consequence, except for the collector who wishes 
to previde several collections, because from 2 to 4 or 6 inches are 
sufficient to serve all the purposes of the observer. To give, how¬ 
ever, to his specimens an equal thickness or length will certainly in¬ 
crease the Value of the collection. The centre of a tree is a most 
important part of the specimens ; and for bbtjiining ’this in trees 
where the whole segments are too large to carry, triangular paa;ts of 
such segments may be chopped off with an axe or hatchet, by which 
means the centre, the whole length of the radii of the fibres, the 
bark, and adjacent parts will be obtained. Havingjust spoken of 
huge trees, it may be as well to observe that, on'the other hand, 
there is no shrub so small of which the wood (stem) is not of im¬ 
portance; each specimen can be procured with a knife. There are 
many trees and shrubs abroad, under the bark of which, or on the 
surface of which, gums, resins, or other vegetable secretions, are 
to be met with. To collect such is of the greatest importance. In 
{pet, there is no part of a plant, either different in its structural or 
periodical development, which is not interesting to the physiologist, 
and, if the plant has somh internal qualities, to the chemist or phar¬ 
maceutist. Such are the roots, buds, leaves, flowers, fruits, &c. Of 
the collecting of specimens for the herbarium, we do not speak on 
the present occasion, but the following additional remarks may be 
of use to the collector of woods and other vegetable products. Speci¬ 
mens of woods should always be dried before they are packed up, for 
which an airy open place, not exposed to the rays of the sun, is the 
most appropriate. As the bark of some trees or shrubs sepamtes from 
the wood, it is necessary to tie it to the specimens, or to fix it with 
some tacks, in order to avoid the mixing up different sorts. But 
all the foregoing instruction would not accomplish the perfect use¬ 
fulness of specimens, if the species of plants to which they belong 
"should not be known. There are few persons, however, who would 
be able, whilst travelling in distant countries, to determine at 
once the plants whose wood they collect. Corresponding numbers 
between the jihysiolgical specimens and the herbarium are very use¬ 
ful : still these a'so are liable to he rubbed off. I have therefore 
resorted during my travels to a most simple means,of avoiding tire 
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‘incovenfence, by ty\ng to every specimen of wood a few Ijvigs of tiw 
plant, either in blossom or with fruit, or, in fact, as cdraplete as I 
could find them. If I had gums or resin before me, 1 tied myjittle 
branches to the paper in which the former were contained. This, 
as everything else in collecting, must be done carefully, and never 
left until the collector has come home ; but every branch should be 
tied to its specimen at the time of collecting. By the way in which 
this i,? done, the botanist in Engladd will at once see whom he has 
to deal with, and value the collection of a man who has not neglected 
even such things as may appear trifles, but are in reality most essential. 
—A Traveller. — Gardeners' Chronicle, July 2.3, 1842. 

To prepare Cuttings for India. 

On reading J. F. R.’s very interesting account of the transmission 
of seeds and cuttings to and from India, in your last number, it oc¬ 
curred to me, that with a little gardening process, cuttings destined 
for either journey might be made more capable of sustaining their 
vegetative powers with greater certainty than if left to their natural 
course. This is the best time of the year to prune delicate and dis¬ 
eased fruit-trees, with a view to strengthen them or bring them to a 
healthy condition. The rationale of this is, that the eyes left arc 
doubled in strength before the end of the growing season by the 
accumulation of the ascending sap, and are thus enabled to push 
with greater vigour next year. This is a good time, therefore, to 
apply this system ^o such shoots as arc to be sent to India next 
October ^r November, by cutting off one-third or more in some 
cases, of their length. Cut the tips off half-way between two buds 
or joints, and the force, of the ascending sap will nearly heal over 
the wound in two months. Now, if you ring the shoot where you 
intend it to be cut off, you will have all the strength and accumula¬ 
tion of this autumn’s growth concentrated in the graft, as far as art 
can do it; and this, no doubt, will help, so far, their safe transmis¬ 
sion. Besides, the store of vegetable matter, which will accumulate 
in the callosity over the ring, will be rcadyto break fo(th into roots 
as snor} as the shoots arc put into their natural element. . Moreover,* 
the partially healing over of the wounds, in this way, will be almost 
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sufficient to supersede the use of Ae w&x altogether.—D. Beaton .—• 
Gardenere'Vkronicle, August 20, 1842. 


Effects of Flour of Sulphur on Ants. 

I have found Sulphur an ^jffeotive remedy in the expulsion of 
Ants ; but it does not appear to kill them, as I can fin;! none <fiead, 
though I have minutely examined the soil’. After its application, 
however, they invariably leave the spot, and are not agaitr^o be 
found in the neighbonrhood of their late locality. It affects equally 
the black and the red Ants.— A. P. V. — Ibid. 


Account of the Wool produced in Upper Scinde, Cutclwe, and Beloo- 
chistan. By Lieut. Postans, Pol. Agent, Upper Scinde. 

1. The following remarks are offered on the article of Wool as * 
produced in Upper Scinde, Cutchee, and the higher country of Bee- i 
loochistan, being the result of enquiries on the subject. 

‘ 2. Wool in Upper Scinde is not a mercantile commodity, nor does 
it value as such appear to be known; the quantity produced is more¬ 
over unimportant and used by the natives entirely for purposes of 
home consumption, as raussuds, kuralies, rugs, &c. the sheep appear 
to be of a poor and inferior description, and are seen only in small 
flocks, though the whole of this track of country would seem to lie 
well adopted in forage for feeding large quantities—the inundations 
however would probably, for a cerSiin period of the year, render the 
soil too damp for this animal. 

3. In Cutchee the numerous large flocks of Ooombah sheep which 
are met with, particularly during the cold sei^soa.fzimistan) are prin¬ 
cipally those brought down by the Brahooee and otljpr hill tribes for 
forage, and to avoid the inclement climate of the upper country. 
The flocks appertaining to the plains arc not numerous, and the wool 
is used for the same purposes as in Upper Scinde before alluded to. 
The followmg statement from a Native chief in Cutchee, respecting 
this article n^ay be relied upon, and it shews that the hill Beeloo- 
■ chees raanpfactured the wool and brought the articles for sale to the 
lower country, proving the want as a supply in the plains. 
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Sarapan tribe of J^rahooes manufactured ruga, mussuds.Uarpets, &c. 
and traded with them of the Jhahwar tribes, the Neeoharee made 
woollen cloaks of various colours, ropes &o. and took them to Shikar- 
pore, Khyrpore and Larkhana for sale, these are the articles made by 
the Brahooes Of wool, and no one' has yet purchased wool from 
Kutchee or tSLken it awa^r for sale to various places. The Affghans 
in the neighbourhood of Candahar and Cabool make postiens, shawls, 
&c. o? value, and sell them in these countries. In the Boogtie and 
Murree Hills on the Eastern side of Cutchee, the valleys afford pas¬ 
ture to considerable flocks of the Doombah sheep, the wool from 
these parts is mauufactured by the Beeloochees themselves for their 
own use, the rest sold to the Hindoos in the small towns along the 
skirts of the hills, where it is used entirely for clothing or domestic 
purposes.” 

4. The mountainous division of Beloochistan, known as Jhahwar, 
is that in which wool is cultivated and forms the greater proportion 
of the property of the Jhahwar tribes of Brahooes. The flocks as 
described to me over the Jhahwar province in the districts of Kozdor- 
kal-wudd, Zharee, Zedee, Pandran,* &c. are extremely numerous, 
and if I am correctly informed, at least a lac of fleeces are produced 
annually therefrom. The following is a native statement on the sub¬ 
ject. 

“ Wool in the province of Jhawar, is produced in great quantity ; 
formerly the Brahooees made th^ wlute into raussuds,, and the black 
wool into Shawls. &c. some was also taken to Khelat, Cutchee, and 
other places for sale ; but this is the 3rd or 4th year, that the Hin¬ 
doos have become Traders in wool, they pay the Brahooees in ad¬ 
vance to secure the fleeoes and then send them to Bombay.” 

5. This infori^ation agrees with what I have elsewhere elicited, 
the sheep are sheared twice during ths year, at the Spring and Au¬ 
tumn (March and October) the wool being sold by the fleece at an 
average of about 6 per Rupee, each fleece weighing, it is said, some¬ 
thing above seer pucka-to one Bombay seer. The value of'the article 
has of late become so well known to the Hindoo tradees, that they 

_ ___ r 

^Tb^gampies of Uie from these conohries will be forwarded hereafter. 
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secure it by advanciug money to the’ owners, ahd this'in a counti^ 
where thel« is little or no security ; at the above rate, the profits must 
be considerable, thus Khorassan wool under which denomination the 
above is, I believe, iknown in Bombay, appears to be worth about 140 
to 145 Rupees per candy of SSSlbs, the same quantity could be pur¬ 
chased in Beeloochistan for about Rupees 90, and the expence of 
transmission by way of Sohmeeanee and KhUraqhee dobs not greatly 
interfere with the profits. 

6. Independent of Jhahwar, wool is produced in various other 
places, in Beeloochistan, in Sarawan, at Moostung, Khoran, Noskhey, 
&c., but not in the same quantity with that of the above district. 
In Affghanistan wool does not appear to be an article of Export, find¬ 
ing its own value iu the country, where it is in constant use for 
articles of clothing &c. or of equal quality. Mekram furnishes a 
considerable supply of wool, but of an inferior quality to that from 
Beeloochistan. 

7. From my enquiries I am led to believe, that Scinde (Upper or 
Lower) does not produce any of the wobl at present exerted to 
Bombay from the mouths of the Indus or Kurachee, as a mercantile 
commodity, nor is it to be found in that country in sufficient quantity to 
form an article of trade, tho’ there is apparently no reason why it 
should not do so as in the neighbouring country of Cutchee. The 
same may bo said of Cutch-Gundava,but Mekram and the hilly tracts 
of Beloochistan. furnish nearly all the article known in Bombay as 
Khorrassan and Mekram wool. That Central Asia generally will be 
found to be rich in this staple commodity, there can be no doubt, and 
as its value hereafter becomes known . in these countries, it will 
doubtless be cultivated and become an important return in the trade 
of Bombay .—Transactions of the Bombay Chathber of Commerce. 
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Meteorological Register kept at the Surveyor General’s Office, 
Calcutta, for the Month of October, 1842.— (Continued,) 
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Meteor^^ical Register kept' at the Surveyor General’s Office, 
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‘Meteor^ogical Register kept of the Surveyor GhneroFs, Office, 
Calcutta, for the Month of October, l842.—(Contimied.J 
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N. B. From acomparsion of the two Barometers, ^he Mercury in that at tlio 
l>i!4pen»ary stamls l>10th of an inch hig^her than that m use at the Surveyor Gene- 
rari^pthce. 
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Monthly Pfoceedit^i *of the Society, 

The Hon’ble Sir J. P. Grant, President, in the Chair. 

. vSIQHTT MEMBERS PRESENT.) 

The Hon’ble the President eommenced the business of the meeting, 
by stating, that the first subject which he l^d to bring to the notice 
of Members, was that relating ta the election of a Secretary. Be¬ 
fore entering however into the question, it was necessary that some 
resolution should be made, as to the reception, or otherwise, of the 
votes of absent members. In order that members might be the more 
prepared to arrive at some decision on this subjecta he would beg to 
read the following “ Brief Summary of the History of the Secretariat 
of the Society, for the last 14 years,” which, he had directed to be 
prepared by the Deputy Secretary : 

0 

A Brief Summary of the History of the Secretariat of the Agricul¬ 
tural and Horticultural Society of India, for the last 14 years. 

In December 1828, the Rev. Dr. Carey undertook the office of 
Honorary Secretary to the Society in the room of Mr. Barnett, 
deceased. 

At an extraordinary meeting of the Society, held on the 15th Ap¬ 
ril 1829, Dr. Carey intimated, that his distance from Calcutta, com¬ 
bined with other causes, prevented his paying sufficient attention to 
the duties of Honorary Secretary to the Society, and he therefore 
begged to resign the office. . The resignation was accepted by the 
meeting, and an election of all the office bearers, by ballot, took place, 
at the same time, when Mr. C. K. Robison was chosen Honorary 
Secretary, in the room of the Rev. Dr. Carey. 

Mr. Robison performed the duties of Hofiorary Secretary to the 
Society upwards of .5 years, till July 1834, when, atA meeting held 
on the 30tii of that month, he tendered his resignation,—it was 
accepted, and Dr. Wallich was requested to undertake the duties of 
Secretary. Dr. Wallich expressed his readWfess to act temporarily 
as Secrctavy to the Society. 

At a meetipg on 14tli January 183.5, Dr. Wallich requested to be 
relieved f«jm tl^e officiating Secretaryship; but at the earnest 
request of the members present, he consented to coi}tinae the pej; 
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forniBndfc cSr the'datias, till theiurrival froiAthe Cape of Good Hope 
of the President, S5ir Edward Ryan. 

At a meeting a few months sabie<iueutly, vi;?: on the 13th May 
1835, Dr. Wallich again intimated his wish to hr- relieved from his 
duties as Secretary to the Society, as he was preparing fo>' his ap¬ 
proaching departure to Assam. It wias recommended by the Presi¬ 
dent, that Mr Beil sho^ild be requested to undertake those duties, 
and that gentleman having assented to this arrangement, it was re¬ 
solved, that Mr. Bell be appointed officiating Secretary, during Dr. 
Wallich’s absence, that the office be accordingly transferred to him 
forthwith; and that the thanks of the Society be offered to Mr. Bell 
for his kindness ir. undertaking those duties. 

• On the return of Dr. Wallich from Assam, he stated, at the meet¬ 
ing of 11th May 1836, that from the numerous other calls upon his 
time, he felt himself unequal to the task of resuming the labors of 
the Secretariat; and requested that the Society would allow him to 
resign. Dr. Wallich proposed, that the then officiating Secretary, 
Mr. Bell, be requested to continue his services. Mr. Bell stated 
his readiness to accept of the Secretaryship, on which the motion 
was put from the chair, and carried. 

Mr. Bell continued as Honorary Secretary from that time till the 
8th November 1837,—when, at at the meeting of that date, it was 
proposed by the President, “ that in reference to the increasing cor¬ 
respondence and labours generally of the Secretary, a salary be 
awarded to Mr. Bell of 300 Rupees per month.” The motion was 
brought forward at the next monthly meeting in December and car¬ 
ried unanimously. Mr. Bell acted as paid Secretary from Dec. 
1837, till November 1838, the period of his demise. 

At the meeting of the 12th December 1838, Messrs Wallich and 
Robison consen.''ed to officiate conjointly as Secretaries, until the an¬ 
niversary election of office bearers in the following month. 

In the meantime 5 candidates came forward for the vacant appoint¬ 
ment of Secretary to the Society. 

At the anniversary meeting held on the 9th January 1839, the 
election of office bearers took place. Sixty members, or there¬ 
about, were present on the occasion. The proceedings of that 
nveeting makp no mention of proxies either from -Mofussil or Resi- 
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dent members of the SotCety. The Writer of thfrofslieveS.'cTiat voles 
were givtti. merely by the members who were present, in favour of 
the different candidates ^ thefeecretaryship, as also for the other 
officers of the Sogjety. t)n a scAitinity of the several votes it was found 
that Dr. Spry had the majority; he was accordingly elected Secre¬ 
tary, which office he held for*nearly four years, till his demise, on the 
5th September 1842. 

It was then moved by Mr. Wale Byrne, and seconded by Mr. R. 
Scott Thompson. 

“ That the votes of absent members for the Secretaryship, ten¬ 
dered in writing, be accepted.” 

Mr. Hume addressed the meeting at some length against the 
immediate adoption of the motion made by Mr. Byrne, and urged 
several reasons for its postponement to another meeting. 

Mr. W. P. Grant agreed in the desirableness of postponing the 
consideration of the motion alluded to, begged to move the fol¬ 
lowing amendment, which was seconded by Mr. Molloy. 

“ That a month’s notice of a motion to the effect, that ‘ the votes 
of absent members for the secretaryship tendered in writing be ac¬ 
cepted,’—be given, and the election of Secretary postponed till the 
general meeting in January.” 

The amendment was put to the vote and carried- 

Mr. Byrne then gave notice accordingly. 

It was then moved by Dr. Grant, “ that this meeting do now ad¬ 
journ till the next general meeting,” which was put to the vote 
and carried. 
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. . - ‘ V 

OFFICB BBARBRS AND STANDING rOMMITTKBS. , 

With reference to the resolution passed at a General Meeting of 
the Society on the 9th February ls^42, '^■'"’hat it he a standing 
rule of this Society that the names of the various (^'Sce Bearers and 
Standing Committees be printed and distributed with the proceedings 
of the month of December of each jear,”—they are now published 
for the information of menfbers. 1 

. ^ OFFICE BBa'rKRS. 

The Hon’ble Sir John Peter Grant.. President. 

Dr. N. Wallich,. 

Dr. John Grant,.. 

Bajah Radakhant Deb, ., 

De*an Ramcomul %en, i 

■ -- Secretary. 

A. H. Blechynden,. Deputy Secretary and Collector. 

STANDING COMMITTEES. 

’ Sugar. —Messrs. G. U. A'dam, G. F. Hodgkinson, John Allan 
and H. Piddington. 

Cotton .—Messrs. Joseph Willis, Chas. Hnffnagle, W. Earle, G. 
U. Adam and Robert Smith. 

Silk, Hemp and Flax .—Messrs. R. Watson, J. Willis, C. K. Ro¬ 
bison, G. T. Speed, H. WooUaston, G. H. Hodgkinson and Baboo 
Ramcomul Sein, 

Coffee and Tobacco .—Drs. Wallich and Strong, and Thomas Leach. 
Implements of Husbandry .—Major Forbes, Messrs. C. K. Robison 
and Chas. Huffnagle, Baboo Ramcomul Sein and Rajah Radhakant 
Deb, Bahadoor. 

Caoutchouc iSr Oil Seeds. —Drs. Wallich and Corbyn, Baboo Ram¬ 
comul Sein, Rajah Radhakant Deb, Bahadoor, and Dr. Downes. 

Improvement of CaHfe.-*—Messrs. Chas. Huffnagle, C. Prinsep, W 
P. Grant, C. K. Robison, W. Storm and Dr. Wallich. 

Nursery Committee. —Dr. Wallich, Messrs. Chas. Huffnagle am 
William Storm, Drs. Mguat and Downes. 

Committee of Papers.-^^pra. Grant and Mouat, Messrs. Bignel 
and Hume. 

Finance Committee .—Messrs. Huffnagle, Staunton, Hume and Ba. 
boo Ramuomul Sein. i , 

Qeum'al Committee .—Dr. Strong, Baboo Rarhama^hub Banoorjee 
Messrs. Willis hidW. Sfjrm. 


^ Vice Presidents. 













